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The Confus ion Range l i e s i n t h e w e s t e r n p a r t of M i l l a r d and 
Juab C o u n t i e s , w e s t - c e n t r a l U t a h . I t i s bounded on t h e e a s t and 
w e s t by t h e Whi te and t h e Snake V a l l e y s , r e s p e c t i v e l y . The r a n g e 
i s 50 m i l e s long from n o r t h t o s o u t h and 7 t o 10 m i l e s w i d e . 
The s t r a t i g r a p h i c s e c t i o n i n t h e Confus ion Range h a s been 
d i v i d e d a c c o r d i n g t o two schemes of s t r a t i g r a p h i c n o m e n c l a t u r e ; 
one was s u g g e s t e d by Campbell (1951) and t h e o t h e r was p r o p o s e d by 
Hose and Repenning ( 1 9 5 9 ) . A c c o r d i n g t o t h e s t r a t i g r a p h i c scheme 
p r o p o s e d by Hose and R e p e n n i n g , Upper M i s s i s s i p p i a n t o Lower 
T r i a s s i c r o c k s a r e d i v i d e d i n t o s i x f o r m a t i o n s of which t h e E ly 
L imes tone of L a t e M i s s i s s i p p i a n , E a r l y and Midd le P e n n s y l v a n i a n , and 
Permian age i s t h e on ly f o r m a t i o n r e l a t e d t o t h e p r e s e n t s t u d y . 
A s h a l e bed 1 8 - f e e t - t h i c k , o c c u r s 521 f e e t above t h e b a s e of t h e 
Ely F o r m a t i o n . T h i s s h a l e bed c o n t a i n s t h e m i c r o f o s s i l s which a r e 
t h e s u b j e c t m a t t e r of t h i s r e p o r t . The s h a l e bed i s o v e r l a i n by 
a p r o m i n e n t l i m e s t o n e bed t h a t c o n t a i n s t h e c o r a l s C r a t a n i o p h y l l u m 
( B a r b o u r i a s p . of Hose and R e p e n n i n g , 1959) which a c c o r d i n g t o Hose 
and Repenning i s 540 f e e t above t h e b a s e of t h e E ly F o r m a t i o n . 
F o r t y s p e c i e s of O s t r a c o d a , of which one i s p o s s i b l y new, 
b e l o n g i n g t o 14 f a m i l i e s and 23 g e n e r a , and 8 s p e c i e s of F o r a m i n i f e r a 
b e l o n g i n g t o 4 f a m i l i e s and 8 g e n e r a , and one s p e c i e s of A n n e l i d a 
were i d e n t i f i e d from t h e s h a l e b e d . 
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The s h a l e bed i s c h a r a c t e r i z e d by t h e f o l l o w i n g o s t r a c o d e 
g e n e r a : B a i r d i a , H o l l i n e l l a , H e a l d i a , S e m i n o l i t e s , K i r k b y a , 
E l l i p s e l l a , E c t o d e m i t e s and G l y p t o p l e u r a . The genus B a i r d i a i s 
r e p r e s e n t e d by 5 s p e c i e s , H o l i n e l l a by 4 s p e c i e s , t h e g e n e r a 
H e a l d i a , S e m i n o l i t e s , and K i r k b y a each i s r e p r e s e n t e d by 3 s p e c i e s , 
E l l i p s e l l a , E c t o d e m i t e s , and G l y p t o p l e u r a e a c h i s r e p r e s e n t e d by 
one s p e c i e s . The o s t r a c o d e s p e c i e s H o l l i n e l l a d e n t a t a , H o l l i n e l l a 
o k l a h o m a e n s i s , S e m i n o l i t e s e l o n g a t u s , K i r k b y a c a n y o n e n s i s , and 
M o n o c e r a t i n a v e n t r a l e a r e among t h e most c h a r a c t e r i s t i c g u i d e f o s s i l s 
of t h e P e n n s y l v a n i a n . 
The s t r a t i g r a p h i c d i s t r i b u t i o n of s p e c i e s i s from Upper M i s s i s s i p p i a n 
t o P e r m i a n . The o v e r l a p of r a n g e s of s p e c i e s s u g g e s t s a g e n e r a l 
P e n n s y l v a n i a n age and p o s s i b l y Midd le P e n n s y l v a n i a n . 
The m i c r o f a u n a l a s s e m b l a g e from t h e s h a l e bed s u g g e s t s a 
l i t t o r a l t o s h a l l o w m a r i n e e n v i r o n m e n t and was b e n t h o n i c . 
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INTRODUCTION 
T h i s r e p o r t r e p r e s e n t s a s t u d y of t h e O s t r a c o d a and F o r a m i n i f e r a 
of an o u t c r o p of a s h a l e u n i t i n t h e E ly F o r m a t i o n i n t h e Confus ion 
Range which i s l o c a t e d 74 m i l e s w e s t of D e l t a i n w e s t - c e n t r a l U t a h . 
P u r p o s e 
The p u r p o s e of t h i s r e p o r t i s t o i d e n t i f y , d e s c r i b e , and 
i l l u s t r a t e t h e O s t r a c o d a and F o r a m i n i f e r a of a p a r t i c u l a r s h a l e u n i t 
t h a t i s d i r e c t l y be low a p r o m i n e n t c o r a l - b e a r i n g l i m e s t o n e of t h e E ly 
F o r m a t i o n , and , i f p o s s i b l e , t o d e t e r m i n e more p r e c i s e l y i t s a g e . 
The E ly F o r m a t i o n was s t u d i e d e a r l i e r by o t h e r w o r k e r s . Th i s 
s t u d y i s p r i m a r i l y c o n c e r n e d w i t h t h e m i c r o f a u n a of t h e s h a l e u n i t ; 
however m a c r o f o s s i l s were a l s o c o l l e c t e d from t h e u n i t . 
P r e v i o u s Work 
E a r l y p u b l i s h e d i n f o r m a t i o n on t h e Confus ion Range i s l i m i t e d t o 
t h r e e r e f e r e n c e s by G i l b e r t ( 1 8 7 5 , 1890 , and 1 9 2 8 ) . These r e p o r t s . 
d e s c r i b e b r i e f l y t h e l o c a t i o n , s t r u c t u r e , and s t r a t i g r a p h y of t h e 
r a n g e . 
, More r e c e n t l y C. S. Bacon (1948) d e s c r i b e d t h e s t r a t i g r a p h i c 
s equence and t h e g e n e r a l s t r u c t u r e of t h e Confus ion Range . Norman D. 
Newel l (1948) d i s c u s s e d t h e Pe rmian s e c t i o n , and c o r r e l a t e d t h e 
P e n n s y l v a n i a n - L o w e r Pe rmian r o c k s of t h e r a n g e w i t h t h e B i r d S p r i n g 
F o r m a t i o n of s o u t h e r n Nevada and t h e O q u i r r h F o r m a t i o n of U t a h . 
Lawrence Ogden (1951) s t u d i e d t h e M i s s i s s i p p i a n and t h e 
- 1 -
  t       Fora
  .r        ti    Co f
       l   t tr l .
 
      ti ,  
    i ifera  l r  
    i t     
,         .
 t       
  i         t;
 r f ssils      u t.
 
l   ti    si     t
   rt      
 l   ,     t
, 
<  o ,    stratigraphic
quen::::        si n ,  
l      ,   t
l anian-l r         i
ti   t    t  i  ti   t . 
r   ( ) t i  t  i i i i   t  
-
2 
P e n n s y l v a n i a n s t r a t i g r a p h y of t h e Confus ion Range . He a s s i g n e d t h e 
P e n n s y l v a n i a n r o c k s t o f o u r unnamed rock u n i t s , each unnamed r o c k 
u n i t i s c h a r a c t e r i z e d by s l i g h t l y d i f f e r e n t c y c l i c a l t e r n a t i o n s . 
U n i t 1 c o n s i s t s of brown s i l t y l i m e s t o n e s a l t e r n a t i n g w i t h d a r k - g r a y 
s h a l e . U n i t 2 c o n s i s t s of d a r k - g r a y and brown l i m e s t o n e s a l t e r n a t i n g 
w i t h d a r k - g r a y s h a l e . U n i t 3 c o n s i s t s of d a r k - g r a y l i m e s t o n e s 
a l t e r n a t i n g w i t h medium-gray c a l c a r e o u s s i l t s t o n e s . U n i t 4 c o n s i s t s of 
medium-gray l i m e s t o n e s a l t e r n a t i n g w i t h l i g h t - g r a y s i l t y l i m e s t o n e s 
c o n t a i n i n g c h e r t n o d u l e s . Lawrence Ogden d e s c r i b e d t h e b o u n d a r i e s 
be tween t h e s e u n i t s as g r a d a t i o n a l . R. B. K r a e t s c h and R. L. J o n e s 
(1951) s t u d i e d t h e P e n n s y l v a n i a n r o c k s i n t h e Confus ion Range and 
showed t h a t t h e g e n e r i c r a n g e s of f u s u l i n i d s from t h e B i r d S p r i n g s 
F o r m a t i o n t r a n s c e n d t h e P e n n s y l v a n i a n - P e r m i a n bounda ry i n t h e Confus ion 
Range. G. S. Campbel l (1951) showed t h a t r o c k s p r i m a r i l y of O r d o v i c i a n 
t o T r i a s s i c age a r e exposed i n t h e Confus ion Range , and f o r t h e f i r s t 
t ime he s e p a r a t e d a l l of t h e P a l e o z o i c r o c k s i n t o f o r m a t i o n s . 
The l a t e s t p u b l i s h e d work i n t h e Confus ion Range i s t h a t by 
R. Ko Hose and C. H. Repenning (1959) who s t u d i e d t h e Upper 
M i s s i s s i p p i a n t o Lower T r i a s s i c s t r a t i g r a p h y of t h e r a n g e . Hose and 
Repenning i n t r o d u c e d c o n s i d e r a b l e changes of s t r a t i g r a p h i c n o m e n c l a t u r e 
i n t h e Confus ion Range , and r e c o g n i z e d s i x f o r m a t i o n s . One of t h e s e 
i s t h e Ely F o r m a t i o n w i t h which t h i s s t u d y i s c o n c e r n e d . 
P r e s e n t Work 
F i e l d work and p r e l i m i n a r y l a b o r a t o r y work were c o n d u c t e d d u r i n g 
t h e autumn of 1963 and w i n t e r of 1964. The s t r a t i g r a p h i c s e c t i o n was 
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measured w i t h a t a p e and B r u n t o n compass , and samples were c o l l e c t e d 
a t 3 - f o o t i n t e r v a l s . F i n a l l a b o r a t o r y work and w r i t i n g were u n d e r t a k e n 
d u r i n g t h e s p r i n g and summer of 1965 . 
L o c a t i o n , Topography , and A c c e s s i b i l i t y 
The Confus ion Range l i e s i n t h e w e s t e r n p a r t of M i l l a r d and Juab 
C o u n t i e s , w e s t - c e n t r a l Utah ( f i g . 1 ) . The r a n g e i s 50 m i l e s long 
from n o r t h t o s o u t h and 7 t o 10 m i l e s w i d e . 
The r a n g e l i e s i n t h e e a s t e r n p a r t of t h e B a s i n and Range 
p h y s i o g r a p h i c p r o v i n c e . I t i s bounded on t h e e a s t and w e s t by t h e 
White and Snake V a l l e y s r e s p e c t i v e l y . 
The Confus ion Range i s p r e d o m i n a n t l y composed of f o l d e d r o c k s of 
P a l e o z o i c a g e c (See f igo 2 0 ) A c c o r d i n g t o Bacon ( 1 9 4 8 , p . 1027) t h e 
r a n g e i s g e o m o r p h o l o g i c a l l y d i v i d e d i n t o h o g b a c k s , s t r i k e v a l l e y s , and 
a few l a r g e r a n t i c l i n a l v a l l e y s and s y n c l i n a l r i d g e s . At lower 
e l e v a t i o n s a r e p e d i m e n t s , f a n s , and s h o r e l i n e s of Lake B o n n e v i l l e . 
The Confus ion Range i s a c c e s s i b l e by U. S. Highway 6 - 5 0 . The 
r a n g e i s a l m o s t midway be tween t h e towns of E l y , Nevada and D e l t a , 
Utahe The a r e a of t h i s s t u d y i n t h e n o r t h e r n p a r t of t h e r a n g e i s 
a c c e s s i b l e by d i r t r o a d s . 
STRATIGRAPHY 
G e n e r a l C o n s i d e r a t i o n s 
The s t r a t i g r a p h i c s e c t i o n i n t h e Confus ion Range h a s been d i v i d e d 
a c c o r d i n g t o two schemes of s t r a t i g r a p h i c n o m e n c l a t u r e ; one was 
s u g g e s t e d by Campbell (1951) and t h e o t h e r was p r o p o s e d by Hose and 
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lFrom U.S. Geolooicol Survey topoorophic mop of Delto, Utoh, 1962) 
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Repenning ( 1 9 5 9 ) . 
Campbel l (1951) showed t h a t t h e s t r a t i g r a p h i c s e c t i o n i n t h e 
Confus ion Range i n c l u d e s abou t 17 ,000 t o 23 ,000 f e e t of s e d i m e n t a r y 
s t r a t a r a n g i n g i n age from O r d o v i c i a n t o E a r l y T r i a s s i c . Campbel l 
d i v i d e d t h e s t r a t i g r a p h i c s e q u e n c e i n t h e Confus ion Range i n t o s e v e r a l 
f o r m a t i o n s of which t h e B i r d S p r i n g s F o r m a t i o n of P e n n s y l v a n i a n age 
i s t h e on ly f o r m a t i o n r e l a t e d t o t h e p r e s e n t s t u d y . 
A c c o r d i n g t o t h e s t r a t i g r a p h i c scheme p r o p o s e d by Hose and 
Repenning (1959) Upper M i s s i s s i p p i a n t o Lower T r i a s s i c r o c k s a r e 
d i v i d e d i n t o s i x f o r m a t i o n s and t h e i r u s a g e i s f o l l o w e d h e r e . These 
s i x f o r m a t i o n s , i n a s c e n d i n g o r d e r , a r e t h e E ly L i m e s t o n e of L a t e 
M i s s i s s i p p i a n , E a r l y and Middle P e n n s y l v a n i a n , and Pe rmian a g e ; t h e 
A r c t u r u s F o r m a t i o n of E a r l y t o Middle Pe rmian a g e ; t h e Ka ibab 
L i m e s t o n e , t h e P lympton F o r m a t i o n , and t h e G e r s t e r L i m e s t o n e of 
Pe rmian a g e ; and t h e Thaynes F o r m a t i o n of E a r l y T r i a s s i c a g e . 
Hose and Repenning ( 1 9 5 9 , p . 2168) w r o t e t h e f o l l o w i n g : 
F o r m a t i o n a l names p r e v i o u s l y a p p l i e d t o p a r t s of 
t h i s s equence a r e u n s a t i s f a c t o r y , e i t h e r b e c a u s e such 
n o m e n c l a t u r e h a s been e x t e n d e d o v e r d i s t a n c e s g r e a t e r 
t h a n a p p e a r a d v i s a b l e , and i n some c a s e s h a s b y p a s s e d 
n o m e n c l a t u r e e s t a b l i s h e d i n a r e a s c l o s e r t o t h e Confus ion 
Range , o r i t h a s f a i l e d t o r e f l e c t a c c u r a t e l y t h e 
l i t h o l o g i c c h a r a c t e r of t h e f o r m a t i o n a l u n i t s . I n s o f a r 
as i t i s f e a s i b l e , t h e names u s e d i n t h i s r e p o r t a r e 
d e r i v e d from t y p e a r e a s c l o s e s t t o t h e Confus ion Range , 
a l t h o u g h t h e d a n g e r i n h e r e n t i n e x t e n d i n g f o r m a t i o n a l 
names o v e r g r e a t d i s t a n c e s w i t h o u t i n t e r v e n i n g c o n t r o l 
s t i l l e x i s t s i n p a r t s of t h e d e s c r i b e d s e c t i o n . I t i s 
b e l i e v e d t h a t t h e n o m e n c l a t u r e p r o p o s e d h e r e i n b e t t e r 
r e f l e c t s t h e p r e d o m i n a n t l i t h o l o g i c c h a r a c t e r of t h e 
f o r m a t i o n a l u n i t s . 
The p r e s e n t s t u d y p e r t a i n s t o t h e E ly L i m e s t o n e , and f o l l o w i n g i s 
a b r i e f d e s c r i p t i o n of t h i s f o r m a t i o n . 
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Ely L i m e s t o n e 
The l i m e s t o n e s w i t h s e v e r a l i n t e r b e d d e d t h i n s h a l e u n i t s t h a t 
compr i se t h e f o r m a t i o n of t h e p r e s e n t s t u d y were f i r s t c a l l e d " B i r d 
S p r i n g l i m e s t o n e " by Newel l ( 1 9 4 8 , p . 1 0 5 3 - 1 0 5 8 ) . S u b s e q u e n t w o r k e r s 
r e f e r r e d t o t h e u n i t as " B i r d S p r i n g s f o r m a t i o n " ( C a m p b e l l , 1 9 5 1 , 
p . 2 4 ; K r a e t s c h and J o n e s , 1 9 5 1 , p . 6 0 - 6 2 ) . Acco rd ing t o Hose and 
Repenning ( 1 9 5 9 , p . 2 1 7 0 ) , "The t y p e a r e a f o r t h e B i r d S p r i n g f o r m a t i o n 
( H e w e t t , 1931) i s i n t h e G o o d s p r i n g s Q u a d r a n g l e of s o u t h e r n Nevada , 
200-230 m i l e s s o u t h w e s t of t h e Confus ion Range . ***In t h e E ly m i n i n g 
d i s t r i c t of e a s t e r n Nevada , 60-75 m i l e s w e s t of t h e Confus ion Range , 
r o c k s i n e s s e n t i a l l y t h e same s t r a t i g r a p h i c p o s i t i o n as N e w e l l ' s B i r d 
S p r i n g l i m e s t o n e were c a l l e d t h e Ely l i m e s t o n e (Lawson, 1906 ; S p e n c e r , 
1 9 1 7 ) . " On t h e b a s i s of t h e s i m i l a r i t y of t h e t y p e s e c t i o n of t h e 
Ely F o r m a t i o n t o a p p a r e n t l y e q u i v a l e n t s t r a t a i n t h e Confus ion Range , 
t h e name "Ely l i m e s t o n e " was i n t r o d u c e d i n t h e Confus ion Range by Hose 
and Repenning (1959) f o r N e w e l l ' s " B i r d S p r i n g l i m e s t o n e " . 
D e f i n i t i o n and t y p e l o c a l i t y . — T h e name "E ly l i m e s t o n e " was 
p r o p o s e d by A. C. Lawson i n 1906 . The t y p e a r e a f o r t h e E ly L i m e s t o n e 
i s i n t h e Robinson (E ly) Mining D i s t r i c t , e a s t e r n Nevada . Lawson 
d e s c r i b e d t h e E ly L i m e s t o n e as composed of r e g u l a r l y s t r a t i f i e d 
t h i c k - b e d d e d more o r l e s s c h e r t y l i m e s t o n e t h a t i s 1,500 f e e t t h i c k . 
Lawson s t a t e d t h a t t h e E ly L imes tone u n d e r l i e s t h e A r c t u r u s F o r m a t i o n 
and o v e r l i e s t h e Whi te P i n e S h a l e of Devonian a g e . 
S p e n c e r ( 1 9 1 7 , p . 27) d e s c r i b e d t h e E ly L imes tone i n t h e t y p e 
a r e a as composed of g r a y o r b l u i s h dense m a s s i v e l i m e s t o n e b e d s r a n g i n g 
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i n t h i c k n e s s from a few f e e t t o abou t 50 f e e t . These m a s s i v e l i m e s t o n e 
beds a r e more o r l e s s c h e r t y and a r e s e p a r a t e d by s h a l y l i m e s t o n e . The 
Ely L i m e s t o n e d e s c r i b e d by S p e n c e r r a n g e s i n t h i c k n e s s from 2 ,000 t o 
2 ,500 f e e t , a g r e a t e r t h i c k n e s s t h a n t h a t a s s i g n e d t o t h e f o r m a t i o n by 
Lawson (1906)„ 
Hose and Repenning ( 1 9 5 9 , p . 2170-2174) made a d e t a i l e d s t u d y of 
t h e Ely L imes tone i n t h e Confus ion Range and t h e f o l l o w i n g d e s c r i p t i o n 
i s a b s t r a c t e d from t h e i r work f o r t h e c o n v e n i e n c e of t h e r e a d e r . 
L i t h o l o g i c c h a r a c t e r and t h i c k n e s s . — H o s e and Repenning ( 1 9 5 9 , 
p . 2171) d e s c r i b e d t h e E ly L imes tone as composed of a s e r i e s of 
a l t e r n a t i n g r e s i s t a n t t h i c k - b e d d e d l i m e s t o n e and s l o p e - f o r m i n g s l a b b y 
l i m e s t o n e . The r e s i s t a n t l i m e s t o n e i s medium g r a y , c o a r s e g r a i n e d , 
and p r e d o m i n a n t l y composed of o r g a n i c d e t r i t u s . T h i s t y p e of 
l i m e s t o n e forms m a s s i v e beds r a n g i n g i n t h i c k n e s s from 5-70 f e e t . The 
s l a b b y l i m e s t o n e i s medium g r a y and f i n e g r a i n e d . The u p p e r 100-350 
f e e t of t h e E ly a r e more m a s s i v e and c o n t a i n fewer s l a b b y u n i t s and 
l e s s c h e r t t h a n t h e lower p a r t . 
A s h a l e b e d , 1 8 - f e e t - t h i c k , o c c u r s 521 f e e t above t h e b a s e of t h e 
f o r m a t i o n . (See u n i t 5 , f i g . 3 . ) T h i s s h a l e bed c o n t a i n s t h e 
m i c r o f o s s i l s which a r e t h e s u b j e c t m a t t e r of t h i s r e p o r t . The s h a l e 
bed i s o v e r l a i n by a p r o m i n e n t l i m e s t o n e bed t h a t c o n t a i n s t h e c o r a l s 
C r a t a n i o p h y l l u m ( B a r b o u r i a s p . of Hose and R e p e n n i n g , 1959 , p . 2171) 
which a c c o r d i n g t o Hose and Repenning ( 1 9 5 9 , p . 2171) i s 540 f e e t 
above t h e b a s e of t h e f o r m a t i o n . 
The E ly L imes tone v a r i e s i n t h i c k n e s s w i t h i n t h e Confus ion Range . 
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T h i s t h i c k n e s s v a r i a t i o n i s p a r t l y due t o t h e d i f f e r e n c e s of 
d e p o s i t i o n a l e n v i r o n m e n t s and p a r t l y due t o d i f f e r e n t i a l e r o s i o n s of 
t h e M i s s i s s i p p i a n , P e n n s y l v a n i a n , and Pe rmian components of t h e E ly 
L imes tone (Hose and R e p e n n i n g , 1959 , p . 2 1 7 1 ) . 
A c c o r d i n g t o Hose and Repenning ( 1 9 5 9 , p . 2 1 7 3 ) , "The p a r t of 
t h e E ly t h a t i s of M i s s i s s i p p i a n age r a n g e s i n t h i c k n e s s from a b o u t 
60 f e e t a t Skunk S p r i n g , t o abou t 40 f e e t a t I n d i a n P a s s and abou t 15 
f e e t abou t 4 m i l e s e a s t of t h e F o o t e Ranch. However , no b e d s of 
M i s s i s s i p p i a n age a p p e a r t o be p r e s e n t i n t h e E ly l i m e s t o n e a t G r a n i t e 
Mounta in i n t h e n o r t h e r n Confus ion R a n g e . " O v e r l y i n g t h e 
M i s s i s s i p p i a n r o c k s i s t h e P e n n s y l v a n i a n p a r t of t h e E l y . T h i s p a r t 
of t h e f o r m a t i o n r a n g e s i n t h i c k n e s s from 1,450 f e e t s o u t h w e s t of Skunk 
S p r i n g t o 1,750 f e e t a t I n d i a n P a s s . The Pe rmian p a r t of t h e E ly 
l i m e s t o n e r a n g e s i n t h i c k n e s s from 100 f e e t n o r t h of I n d i a n P a s s t o 
abou t 350 f e e t s o u t h w e s t of Skunk S p r i n g (Hose and R e p e n n i n g , 1959 , 
p . 2 1 7 4 ) . 
I n t h e p r e s e n t s t u d y t h e lower 537 f e e t of t h e E ly was measu red 
by t h e w r i t e r . The beds r a n g e i n d i p from 21 t o 25 d e g r e e s due w e s t . 
F i g u r e 3 shows t h e t h i c k n e s s and l i t h o l o g i c c h a r a c t e r of t h e measu red 
p a r t of t h e Ely L i m e s t o n e . 
D i s t r i b u t i o n — H o s e and Repenning ( 1 9 5 9 , p . 2171) s t a t e d t h a t 
t h e Ely L imes tone c r o p s o u t i n f i v e a r e a s i n t h e Confus ion Range . 
These a r e a t G r a n i t e Mounta in n e a r t h e n o r t h end of t h e r a n g e , a l ong 
t h e w e s t e r n s i d e of t h e r a n g e e a s t of F o o t e Ranch , a l o n g an a r c u a t e 
r i d g e e x t e n d i n g from t h e w e s t f l a n k of D e s o l a t i o n a n t i c l i n e s o u t h w a r d 
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t o I n d i a n P a s s , i n t h e Conger Range , and i n t h e c e n t e r of t h e r a n g e 
n e a r Skunk S p r i n g . 
R e l a t i o n t o a d j a c e n t f o r m a t i o n s . — H o s e and Repenning ( 1 9 5 9 , 
p . 2173) s t a t e d t h a t t h e E ly L imes tone o v e r l i e s t h e Chainman S h a l e 
of M i s s i s s i p p i a n age and u n d e r l i e s t h e A r c t u r u s F o r m a t i o n of Pe rmian 
a g e , and t h e c o n t a c t s w i t h b o t h f o r m a t i o n s a r e c o n f o r m a b l e . 
F o s s i l s , a g e , and c o r r e l a t i o n . — H o s e and Repenning (1959 , p . 2173) 
m e n t i o n e d t h a t d i a g n o s t i c f o s s i l s c o l l e c t e d from t h e lower p a r t of t h e 
Ely L imes tone were i d e n t i f i e d as P r o d u c t u s (Diaphragmus) c e s t r i e n s i s 
Worthen and ' B u x t o n i a ' a f f . 'B_. ' a rk an s ana ( G i r t y ) , and t h i s f a u n a i s 
r e g a r d e d by Mackenzie Gordon, J r . , as L a t e M i s s i s s i p p i a n i n a g e . 
Hose and Repenning ( 1 9 5 9 , p . 2173) a l s o d i s c u s s e d m a c r o f o s s i l s 
c o l l e c t e d from 60 t o 1,340 f e e t above t h e b a s e of t h e E l y , 3 .5 m i l e s 
s o u t h w e s t of Skunk S p r i n g . R e g a r d i n g t h i s f a u n a Mackenz ie Gordon , J r . , 
s t a t e d , "The c o l l e c t i o n s *** c o n t a i n s p e c i e s t y p i c a l of t h e lower h a l f 
of t h e P e n n s y l v a n i a n such as ' D i c t y o c l o s t u s ' ( A n t i q u a t o n i a ) 
c o l o r a d o e n s i s G i r t y , '_D. ' (A.) hermosanus G i r t y , S p i r i f e r opimus 
( H a l l ) , S_. o c c i d e n t a l i s G i r t y , and N e o s p i r i f e r earnera tus (Morton) . I n 
some c o l l e c t i o n s a r e h o l d o v e r s from t h e M i s s i s s i p p i a n Chainman s h a l e 
f a u n a , such as ' D i c t y o c l o s t u s ' c f . 'JJ. ' i n f l a t u s (McChesney) , 
P u n c t o s p i r i f e r t r a n s v e r s u s (McChesney) and R e t i c u l a r i i n a c a m p e s t r i s 
( W h i t e ) . Some of t h e s e a r e found as h i g h as 1,270 f e e t above t h e b a s e 
of t h e f o r m a t i o n . The c o l l e c t i o n s of m a c r o f o s s i l s from t h e s e c t i o n 
3 .5 m i l e s s o u t h of Skunk S p r i n g do n o t c o n t a i n d i a g n o s t i c Des Moines 
s p e c i e s . " 
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D i a g n o s t i c m i c r o f o s s i l s c o l l e c t e d a b o u t 1,400 f e e t above t h e 
b a s e of t h e E l y L i m e s t o n e were i d e n t i f i e d by Henbes t as s o l e n o p o r o i d 
a l g a e , Hemigo rd iu s? s p . , t o lypammin id s p e c i e s , 
E n d o t h y r a ? s p . , G l o b i v a l v u l i n a s p . , M i l l e r e l l a ? s p . , P r o f u s u l i n e l l a ? 
s p . . R e g a r d i n g t h i s f a u n a , H e n b e s t s t a t e d , "The p o s s i b l e s t r a t i g r a p h i c 
r ange i s Atoka t o E a r l y Pe rmian i n c l u s i v e b u t Atoka age a p p e a r s mos t 
l i k e l y . None of t h e o t h e r f o r a m i n i f e r s p r e s e n t o p p o s i n g e v i d e n c e f o r 
t h i s c o n c l u s i o n . No m a t u r e o r immature f u s u l i n i d s h e l l s l i k e t h e s e 
have b e e n r e p o r t e d i n r o c k s t h a t a r e d e f i n i t e l y known t o be o l d e r t h a n 
Atoka" (Hose and R e p e n n i n g , 1959 , p . 2 1 7 3 - 2 1 7 4 ) . 
A c c o r d i n g t o Hose and Repenning ( 1 9 5 9 , p . 2 1 7 4 ) , "Thompson and 
Z e l l e r (1956) have p r e s e n t e d a d d i t i o n a l d a t a which s u p p o r t fienbest1s 
judgment t h a t t h e s e q u e n c e most p r o b a b l y i s of Atoka a g e . C h a e t e t e s 
s p . was found by t h e w r i t e r s abou t 1 , 0 0 0 - 1 , 3 0 0 f e e t above t h e b a s e 
of t h e E ly l i m e s t o n e . D o t t (1954) r e g a r d s C h a e t e t e s as a ' n e a r l y 
s y n c h r o n o u s t i m e - s t r a t i g r a p h i c m a r k e r ' wh ich i s a s s o c i a t e d w i t h b e d s 
whose m i c r o f a u n a s u g g e s t s Atoka a g e . " 
Hose and Repenning ( 1 9 5 9 , p . 2174) m e n t i o n e d t h a t f u s u l i n i d s were 
i 
c o l l e c t e d from t h e u p p e r 200-350 f e e t of t h e E l y , and r e g a r d i n g t h e 
age of t h e s e r o c k s H e n b e s t s t a t e s t h a t t h i s p a r t of t h e E ly r e p r e s e n t s 
a l i m i t e d p a r t of t h e Wolfcamp-Hueco t i m e i n t e r v a l . 
I n t h e p r e s e n t s t u d y m a c r o f o s s i l s were c o l l e c t e d from t h e s h a l e 
bed of t h e E ly L i m e s t o n e ( u n i t 5 , f i g . 3 ) . These f o s s i l s were 
i d e n t i f i e d by Dr . W. L . S t o k e s of t h e Depa r tmen t of G e o l o g y , U n i v e r s i t y 
of U t a h , and t h e y i n c l u d e t h e f o l l o w i n g f b r m s : 
ti  i f ssil   h  0   t
      t   t  solen
, i i   t l i i  s .
r  , l li   ill l  , Profus li l
 i    t , li  i l  stratigrap
     i   t     
    i if rs t i   f
 .   t  li i  l   t
     t  it l      
   . .  
    i    .  
   t  i l  i  rt Uenbest'  
t t   l   f    
    rit  t ,  t    
   . tt   t t s   '  
r  ti - t ti i  r r ' i  i  ~  it   
 i f a sts t  .  
  i  ,   ti  t i s  
, 
collected from the upper 200- 350 feet of the Ely, and regarding the 
age of these rocks Henbest states that this part of the Ely represents 
a limited part of the Wolfcamp-Hueco time interval. 
In the present s tudy macrofossils were collected from the shale 
bed of the Ely Limestone (unit 5, fig. 3) . These fossi l s were 
, 
identified by Dr. W. L. Stokes of the Department of Geology, University 
of Utah, and they include the following fbrms: 
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Phylum BRACHIOPODA 
A n t i g u a t o n i a he rmosana 
C l e i o t h y r i d i n a o r b i c u l a r i s 
Composi ta s p . 
H u s t e d i a s p . 
Neochone te s s p . 
P u n c t o s p i r i f e r c a m p e s t r i s 
R h i p i d o m e l l a e l y e n s i s 
U n i d e n t i f i e d p r o d u c t i d 
Phylum BRYOZOA 
Order CRYPTOSTOMATA 
F e n e s t e l l a 
Two u n i d e n t i f i e d b r y o z o a n g e n e r a 
Phylum COELENTERATA 
C l a s s ANTHOZOA 
C r a t a n i o p h y l l u m s p . 
The a s s e m b l a g e i n d i c a t e s a g e n e r a l P e n n s y l v a n i a n age which 
a g r e e s w i t h t h e age d e t e r m i n a t i o n b a s e d on m i c r o f o s s i l s as w i l l be 
shown l a t e r i n t h i s r e p o r t . 
MICROPALEONTOLOGY 
C o l l e c t i n g L o c a l i t i e s 
Ten samples were c o l l e c t e d from S % of p r o j e c t e d S e c . 3 6 , T. 
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Sampl ing was made from t h e f o l l o w i n g u n i t s of t h e measu red s t r a t i ­
g r a p h i c s e c t i o n ( f i g . 3 ) : Samples 1-7 were t a k e n from a s h a l e bed 
( u n i t 5 ) . T h i s s h a l e b e d , 1 8 - f e e t - t h i c k , i s 521 f e e t above t h e 
b a s e of t h e E l y . T h i s s h a l e bed i s o v e r l a i n by a p r o m i n e n t 
l i m e s t o n e bed t h a t c o n t a i n s t h e c o r a l s C r a t a n i o p h y l l u m ( B a r b o u r i a s p . 
of Hose and R e p e n n i n g , 1959 , p . 2 1 7 1 ) . Samples No. 8 and 9 were 
t a k e n from a s i l t s t o n e bed ( u n i t 3) and a l i m e s t o n e bed ( u n i t 1) 
o v e r l y i n g t h e s h a l e b e d , and sample No. 10 was t a k e n from a s i l t s t o n e 
bed ( u n i t 7) u n d e r l y i n g t h e s h a l e b e d . Two a d d i t i o n a l s a m p l e s , No. 11 
and 1 2 , were c o l l e c t e d from an o u t c r o p of t h e s h a l e b e d — u n i t 5 of t h e 
s t r a t i g r a p h i c s e c t i o n , f i g u r e 3 — n e a r NW c o r n e r of t h e NE q u a r t e r of 
p r o j e c t e d S e c . 6 , T. 16 S . , R. 17 W. 
F i e l d P r o c e d u r e 
At t h e b e g i n n i n g of t h e f i e l d s e a s o n , a p rogram of random 
s a m p l i n g was c a r r i e d o u t i n o r d e r t o l o c a t e t h e most s u i t a b l e a r e a s 
f o r o b t a i n i n g u n a l t e r e d m a t e r i a l . A f t e r l o c a t i n g t h e a r e a t o be 
c o v e r e d , t h e s e c t i o n was measured w i t h Brun ton compass and a 
h u n d r e d - f o o t s t e e l t a p e and a l s o d e s c r i b e d . T h i s i n f o r m a t i o n was 
u s e d t o c o n s t r u c t a s t r a t i g r a p h i c column ( f i g . 3 ) . The p u r p o s e of 
t h i s p r o c e d u r e was t o l o c a t e t h e samples w i t h r e s p e c t t o t h e b a s e of 
t h e E ly F o r m a t i o n . 
A p p r o x i m a t e l y two pounds of s h a l e and s i l t s t o n e were c o l l e c t e d 
i n e a c h s a m p l e , and o n e - h a l f of t h a t p r o c e s s e d f o r s t u d y . The 
r e m a i n d e r was s aved f o r f u t u r e r e f e r e n c e . 
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' L i m e s t o n e , g r a y , c o n c r e t i o n a r y , h i g h l y f o s s i l i f e r o u s ; l e d g e s 











L i m e s t o n e , g r a y , w e a t h e r s s a m e . 
L i m e s t o n e , g r a y , w e a t h e r s s a m e , l e d g e f o r m e r . 
L i m e s t o n e i n t e r b e d d e d w i t h f o s s i l i f e r o u s s i l t s t o n e 
L i m e s t o n e , g r a y , w e a t h e r s s a m e ; m a s s i v e , l e d g e former , 
S h a l e , d a r k g r a y t o b l a c k , h i g h l y f o s s i l i f e r o u s . 
L i m e s t o n e , g r a y ; m a s s i v e , l e d g e f o r m e r . 
S i l t s t o n e , c a l c a r e o u s , u n f o s s i l i f e r o u s . 
L i m e s t o n e , g r a y , w e a t h e r s s a m e , t h i c k - b e d d e d . 
L i m e s t o n e , g r a y , h i g h l y c o n c r e t i o n a r y . 
L i m e s t o n e , g r a y , c o n c r e t i o n a r y , f o s s i l i f e r o u s , cl iff former 
C o n c e a l e d . 
L i m e s t o n e , g r a y , c o n c r e t i o n a r y , g y p s i f e r o u s , l e d g e f o r m e r . 
L i m e s t o n e , g r a y , t h i n - b e d d e d . 
L i m e s t o n e , g r a y , w e a t h e r s s a m e , h i g h l y f o s s i l i f e r o u s , 
sy g y p s i f e r o u s , l e d g e f o r m e r . 
C o n c e a l e d 
s L i m e s t o n e , g r a y , c o n c r e t i o n a r y , c o n t a i n s s t r e a k s of w h i t e c a l c i t e 
C o n c e a l e d 
L i m e s t o n e , g r a y , a l t e r n a t i n g w i t h c o v e r e d i n t e r v a l s . 
L i m e s t o n e , d a r k g r a y , w e a t h e r s buff t o g r a y ; c r y s t a l l i n e , t h i n -
. b e d d e d , l e d g e f o r m e r . 
C o n c e a l e d . 
L i m e s t o n e , b l a c k , c o n c r e t i o n a r y , h i g h l y f r a c t u r e d . 
L i m e s t o n e , a l t e r n a t i n g w i t h c o v e r e d i n t e r v a l s . 
L i m e s t o n e , b l a c k , w e a t h e r s buff t o hrnwn . l e d a e f o r m e r . 
Limy s i l t s t o n e , b l a c k , s h a l y s t r u c t u r e , c a r b o n a c e o u s . 
L i m e s t o n e , b l a c k , a l t e r n a t i n g w i t h c o v e r e d i n t e r v a l s (p robab ly 
s i l t s t o n e ) . 
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( S e c t i o n measured by Dr . Mounir T. Moussa) 
F i g u r e 3 . — S t r a t i g r a p h i c s e c t i o n of l o w e r pa r t of Ely F o r m a t i o n i n c l u d i n g s h a l e b e d w i t h 
































I CI) CI) 
.:::r: J:LI 
';;E E-< z· ...... o:::z Z  :.4 00 ::> 0 jj.., =: ..... 
::r1 
E-<
1    .  sa .  
2  ~ ~   q  for r.  
3    s siltst . ' o.8 
4       for .  
No. 7 
5       fos siliferous • ' t 
No.1 
6     for er. '
7   unfossiliferous 9' IO 
8     thick-bedde . ' 
T V       
"      S' r-- / 
    concretio r .  ' 
  , , ff for ' 
 . ' 
Z 





::;E ~ ' 0:::   thin-bedde .
0 
jj.., 
~ ~      fossiliferous, 8' 
H if rous   ~ t--
l   ' 
J.L i t ,  ,     cal itE. 3' 
18 l  ' 
 ,    inter l . ' 
     ff    thi - ' 
~r--be  1   oncea ed ---3  
~    q  fractured. 7' 
~     intervals ' 
~~ i e.s..tQna    ff  b o  ,~g~ ____ 3, r-Jd!!!      carbo . r--- , 
./ "2 

















I I I I 
I I I 










I I I 
I 
I I I 
I I I 
I I 1 
I i i 
I I I 
I I I 
c:>i J i~ 
I leo I i'= 




I I I 































~~. .::..:.J::':':' 'r-' .=:-:' 
 s i1 tst









~    oun~  
  -- e           
   sa .
15 
P r e p a r a t i o n of Samples and Th in S e c t i o n s 
P r e p a r a t i o n of s a m p l e s . — T h e f r a c t i o n p r o c e s s e d f o r s t u d y i s 
t h o r o u g h l y d r i e d , h e a t e d , t h e n s u d d e n l y p l u n g e d i n t o k e r o s e n e and 
a l l o w e d t o soak f o r one h o u r t h e n t r a n s f e r r e d from k e r o s e n e t o 
w a t e r and a l l o w e d t o soak f o r t h r e e d a y s . 
When t h e breakdown was c o m p l e t e , t h e w e t - s c r e e n i n g t e c h n i q u e was 
used t o c o n c e n t r a t e t h e m i c r o f o s s i l s . S i e v e s i z e s u sed were 1 0 " , 3 5 " 
60" , and 100 mesh . Most spec imens were found i n t h e 60 mesh f r a c t i o n , 
b u t some of t h e s m a l l e r O s t r a c o d a and F o r a m i n i f e r a were p i c k e d from t h e 
100 mesh f r a c t i o n . 
S t a n d a r d p r o c e d u r e s were u s e d f o r p i c k i n g and moun t ing s p e c i m e n s . 
Types have been d e p o s i t e d i n t h e U n i v e r s i t y of Utah M i c r o p a l e o n t o l o g i c a l 
c o l l e c t i o n , numbers 1695 t o 1 7 4 3 . 
T h i n - s e c t i o n i n g . — T h e r e l a t i v e l y s m a l l s i z e ( 0 . 2 - 0 . 7 mm.) of t h e 
e n d o t h y r o i d F o r a m i n i f e r a r e n d e r e d t h i n s e c t i o n i n g d i f f i c u l t . The 
w r i t e r u s e d t h e f o l l o w i n g p r o c e d u r e : M o r p h o l o g i c a l l y s i m i l a r 
i n d i v i d u a l s a r e c o l l e c t e d i n one s i n g l e h o l e s l i d e , one of them was 
p l a c e d f l a t on t h e s u r f a c e of a g l a s s s l i d e and h e a t e d t o 200° F . A 
drop o r two of f l u i d b a l s a m was p u t o v e r t h e g l a s s . A f t e r h e a t i n g f o r 
a few m i n u t e s t h e g l a s s was c o o l e d u n t i l i t became h a r d enough t o 
e n d u r e g r i n d i n g . The spec imen i m p r e g n a t e d was c a r e f u l l y g round down 
on t h e g l a s s p l a t e u s i n g f i n e - g r a i n e d a b r a s i v e s ; f i r s t w i t h // 600 and 
t h e n w i t h # 800 . A f t e r wash ing and d r y i n g , t h e g l a s s s l i d e was a g a i n 
h e a t e d t o be tween 300 -360° F . As soon as t h e b a l s a m m e l t e d t h e h a l f — 
ground spec imen was t u r n e d o v e r w i t h a f i n e n e e d l e . A f t e r t h e 
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spec imen was t u r n e d o v e r t h e g l a s s s l i d e was c o o l e d , t h e n t h e spec imen 
g round down t o a t h i c k n e s s t h a t would p e r m i t maximum t r a n s m i t t e d l i g h t 
and e a s y o b s e r v a t i o n of i n t e r n a l s t r u c t u r e . 
M i c r o f a u n a l A n a l y s i s 
F o r t y s p e c i e s of O s t r a c o d a b e l o n g i n g t o 14 f a m i l i e s and 23 
g e n e r a , and 8 s p e c i e s of F o r a m i n i f e r a b e l o n g i n g t o 4 f a m i l i e s and 8 
g e n e r a we re i d e n t i f i e d from t h e s h a l e bed of t h e E ly F o r m a t i o n . The 
f a m i l y B a i r d i i d a e i s r e p r e s e n t e d by 8 s p e c i e s , H e a l d i i d a e by 7 s p e c i e s , 
t h e f a m i l i e s H o l l i n i d a e and P a r a p a r c h i t i d a e e a c h by 4 s p e c i e s ; 
K l o e d e n e l l i d a e , A m p h i s s i t i d a e , and K i r k b y i d a e each by 3 s p e c i e s ; 
C a v e l l i n i d a e by 2 s p e c i e s ; Y o u n g i e l l i d a e , G l y p t o p l e u r i d a e , 
B y t h o c y t h e r i d a e , G e i s i n i d a e , B e y r i c h i o p s i d a e , and B a i r d i o c y p r i d i d a e 
each by one s p e c i e s . 
A l though t h e o s t r a c o d e s outnumber t h e F o r a m i n i f e r a i n s p e c i e s , 
t h e F o r a m i n i f e r a outnumber t h e o s t r a c o d e s ifl t h e t o t a l number of 
spec imens p r e s e n t i n t h e s a m p l e s . 
Age and C o r r e l a t i o n 
The m i c r o f a u n a l a s semblage s u g g e s t s a P e n n s y l v a n i a n age i n 
g e n e r a l and p o s s i b l y Middle P e n n s y l v a n i a n (See t a b l e 1 ) ; a 
c o n c l u s i o n t h a t i s i n ag reemen t w i t h t h e age d e t e r m i n a t i o n b a s e d on 
m a c r o f o s s i l s as s t a t e d i n e a r l i e r s e c t i o n of t h i s r e p o r t . 
Some of t h e s p e c i e s h e r e d e s c r i b e d a r e l o n g r a n g i n g i n a g e , f o r 
example A m p h i s s i t e s r u g o s u s r a n g e s i n age from L a t e M i s s i s s i p p i a n t o 
L a t e P e n n s y l v a n i a n . O t h e r s , howeve r , h a v e a r e s t r i c t e d a g e ; f o r 
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O s t r a c o d a : 
A m p h i s s i t e s r u g o s u s 
E c t o d e m i t e s p lummeri 
G e i s i n a i o l l i f f i n a 
G l y p t o p l e u r a i r r e g u l a r i s 
o 
H o l l i n e l l a d e n t a t a 
H o l l i n e l l a g r a n d i s 
H o l l i n e l l a o k l a h o m a e n s i s 
K i r k b y a b i f r o n s ? 
K i r k b y a c a n y o n e n s i s 
K i r k b y a p e r g r a n d i s 
E l l i p s e l l a c a l c a r 
J o n e s i n a d u b i a 
J o n e s i n a e l o n g a t a 
_ ? B e y r i c h i e l l a n . s p . 
M i c r o p a r a p a r c h i t e s c o r n u t u s 
P a r a p a r c h i t e s i n o r n a t u s 
P a r a p a r c h i t e s f a b u l a 
P r o p a r a p a r c h i t e s p a r a l l e l u s 
M o o r e i t e s p u n c t u s 
O r t h o b a i r d i a c e s t r i e n s i s 
B a i r d i a c i t r i f o r m i s 
R e c t o b a i r d i a d i s t r e s s a 
i — — — 
? 
B a i r d i a permagna 
B a i r d i a p e n n a t a 
- . 
— — —- -
B a i r d i a p o m p i l i o i d e s 
B a i r d i a c y p r i s n e b r a s k e n s i s 
C o r y e l l i t e s c e n t r a l i s 
M o n o c e r a t i n a v e n t r a l e 
C a v e l l i n a c a v e l l i n o i d e s 
C a v e l l i n a f o o t e i 
H e a l d i a c o l o n y i 
H e a l d i a e h l e r s i 
S e m i n o l i t e s e l o n g a t u s 
W a y l a n d e l l a b y t h o c y p r o i d e a 
F o r a m i n i f e r a : 
E n d o t h y r a n e l l a p o w e r s i 
G l o b i v a l v u l i n a b i s e r i a l i s 
M i l l e r e l l a m a r b l e n s i s 
P o l y t a x i s l a h e e i 
T e t r a t a x i s c o n i c a 
A n n e l i d a : 
S p i r o r b i s a n t h r a c o s i a 
T a b l e 1 . — S t r a t i g r a p h i c d i s t r i b u t i o n of s p e c i e s as r e c o r d e d i n l i t e r a t u r e up t o p r e s e n t t ime 
The r a n g e i s e v i d e n t l y 
l o n g e r t h a n t h e r a n g e 
g i v e n i n l i t e r a t u r e 
Sou rce of m a t e r i a l : 
Coope r , 1 9 4 1 , 1946 
C o r y e l l , 1928 
Gal loway and R y n i k e r , 1930 
K e l l e t t , 1933 
Moore , e d . , 1 9 6 1 , 1964 
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Sohn, 1960 , 1961 
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example E c t o d e m i t e s p lummeri which i s of E a r l y P e n n s y l v a n i a n a g e . 
The s h a l e bed of t h e Ely F o r m a t i o n c o r r e l a t e s f a u n a l l y w i t h t h e 
S h o a l Creek L i m e s t o n e ( P e n n s y l v a n i a n ) i n I l l i n o i s (Coope r , 1 9 4 6 ) . T h i s 
c o r r e l a t i o n i s b a s e d on t h e p r e s e n c e i n b o t h u n i t s of t h e f o l l o w i n g 
o s t r a c o d e s p e c i e s : E c t o d e m i t e s p l u m m e r i , G e i s i n a j o l l i f f i n a , 
G l y p t o p l e u r a i r r e g u l a r i s , H o l l i n e l l a g r a n d i s , H o l l i n e l l a o k l a h o m a e n s i s . 
H o l l i n e l l a d e n t a t a , K i r k b y a p e r g r a n d i s , E l l i p s e l l a c a l c a r , J o n e s i n a 
d u b i a , J o n e s i n a e l o n g a t a , Mi c rop a r a p a r c h i t e s c o r n u t u s , P a r a p a r c h i t e s 
f a b u l a , P r o p a r a p a r c h i t e s p a r a l l e l u s , M o o r e i t e s p u n c t u s , B a i r d i a 
c i t r i f o r m i s , B a i r d i a p e n n a t a , B a i r d i a p o m p i l i o i d e s , B a i r d i a c y p r i s 
n e b r a s k e n s i s , C o r v e l l i t e s c e n t r a l i s , C a v e l l i n a c a v e l l i n o i d e s . 
C a v e l l i n a f o o t e i , H e a l d i a e h l e r s i , H e a l d i a c o l o n y i , S e m i n o l i t e s 
e l o n g a t u s , W a y l a n d e l l a b y t h o c y p r o i d e a . 
Two s p e c i e s , namely P a r a p a r c h i t e s i n o r n a t u s and K i r k b y a b i f r o n s % 
were r e p o r t e d among t h e C h e s t e r o s t r a c o d e s of I l l i n o i s ( C o o p e r , 1 9 4 1 ) . 
S i x of t he . s p e c i e s i d e n t i f i e d i n t h i s r e p o r t were r e p o r t e d by 
B r a d f i e l d (1935) from t h e Ardmore B a s i n ( P e n n s y l v a n i a n ) , Oklahoma. 
Of t h e n i n e s p e c i e s r e p o r t e d from t h e Atoka F o r m a t i o n (Lower 
P e n n s y l v a n i a n ) of Oklahoma (Gal loway and R y n i k e r , 1930) t h e E ly f a u n a 
c o n t a i n s t h e f o r a m i n i f e r s G l o b i v a l v u l i n a b i s e r i a l i s and E n d o t h y r a n e l l a 
p o w e r s i . 
H a r l t o n (1927) r e p o r t e d two of t h e f o r a m i n i f e r a l s p e c i e s from 
t h e Glenn F o r m a t i o n ( P e n n s y l v a n i a n ) of s o u t h e r n Oklahoma. 
P a l e o e c o l o g y 
The p a l e o e c o l o g y of t h e f o s s i l o s t r a c o d e s from t h e s h a l e bed 
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i n t h e E ly F o r m a t i o n may be i n f e r r e d from t h e known o r assumed h a b i t s 
of f o s s i l s and l i v i n g s p e c i e s of t h e same g e n e r a . F o s s i l s p e c i e s of 
o s t r a c o d e g e n e r a such as A m p h i s s i t e s , E c t o d e m i t e s . O r t h o b a i r d i a , 
R e c t o b a i r d i a , B a i r d i a c y p r i s , and H e a l d i a were r e s t r i c t e d t o m a r i n e 
e n v i r o n m e n t (Sohn , 1960 and 1 9 6 1 ; Morkhoven, 1 9 6 2 ) . Recen t s p e c i e s 
of B a i r d i a and M o n o c e r a t i n a a r e c o n s i d e r e d as good i n d i c a t o r s of 
m a r i n e e n v i r o n m e n t (Morkhoven, 1962 and 1 9 6 3 ) . M o r e o v e r , o s t r a c o d e s 
from t h e s h a l e bed a r e a s s o c i a t e d w i t h o t h e r g r o u p s of m a r i n e a n i m a l s 
such as f o r a m i n i f e r s , b r y o z o a n s , b r a c h i o p o d e s , and c r i n o i d a l s t e m s . 
T h e r e f o r e i t seems l i k e l y t h a t t h e o s t r a c o d e s from t h e s h a l e bed 
l i v e d i n a m a r i n e e n v i r o n m e n t . 
A l t h o u g h r e c e n t o s t r a c o d e s a r e known from e v e r y t y p e of m a r i n e 
e n v i r o n m e n t , t h e m a j o r i t y of m a r i n e s p e c i e s i s found i n t h e l i t t o r a l 
and s h a l l o w m a r i n e zones (Morkhoven, 1 9 6 2 , p . 1 4 8 ) . A s t r u c t u r a l 
f e a t u r e of t h e l i t t o r a l t o s h a l l o w m a r i n e o s t r a c o d e s i s i n heavy 
o r n a m e n t a t i o n (Morkhoven, 1962 , p . 4 0 ) . C o n s e q u e n t l y , d e e p e r m a r i n e 
o s t r a c o d e a s s e m b l a g e s compr i s e m a i n l y t h i n - s h e l l e d , t r a n s l u c e n t , m o s t l y 
unornamen ted s p e c i e s (Morkhoven, 1962 , p . 1 4 9 ) . The common o c c u r r e n c e 
of heavy s t r u c t u r a l o s t r a c o d e s l i k e A m p h i s s i t e s , K i r k b y a , H o l l i n e l l a , 
B e y r i c h i e l l a , and G l y p t o p l e u r a i n t h e s h a l e bed s u g g e s t s a s h a l l o w 
m a r i n e e n v i r o n m e n t r a t h e r t h a n a deep m a r i n e e n v i r o n m e n t . 
A number of m a r i n e o s t r a c o d e s a r e p e l a g i c and t h e s e forms b e l o n g 
e x c l u s i v e l y t o Myodocopa which have v e r y few f o s s i l r e p r e s e n t a t i v e s 
(Morkhoven, 1 9 6 2 , p . 1 5 0 ) . The number of f ree -swimming m a r i n e 
p o d o c o p i d s i s v e r y s m a l l , and t h e s e p r a c t i c a l l y a l l b e l o n g t o t h e 
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C y p r i d i d a e (Morkhoven, 1962 , p . 1 5 1 ) . However , o s t r a c o d e s from t h e 
s h a l e bed a r e c h a r a c t e r i z e d by t h e p r e s e n c e of M o n o c e r a t i n a and 
W a v l a n d e l l a which a r e b o t h t y p i c a l b e n t h o n i c o s t r a c o d e s and by 
o rnamen ted forms which were c o n s i d e r e d as b o t t o m d w e l l e r s (Sohn , 
1957 , p . 9 3 7 ) . T h e r e f o r e i t seems l i k e l y t h a t t h e o s t r a c o d e s from 
t h e s h a l e bed were b e n t h o n i c r a t h e r t h a n p e l a g i c . 
I n c o n c l u s i o n , t h e m i c r o f a u n a from t h e s h a l e bed of t h e Ely 
F o r m a t i o n l i v e d i n a s h a l l o w m a r i n e e n v i r o n m e n t and was b e n t h o n i c . 
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C l a s s CRUSTACEA 
S u b c l a s s OSTRACODA 
Orde r PALAEOCOPIDA 
Fami ly AMPHISSITIDAE 
Genus AMPHISSITES G i r t y , 1910 
A m p h i s s i t e s a f f . A. c e n t r o n o t u s ( U l r i c h and B a s s l e r ) , 1906 . 
P l a t e I , f i g u r e 1 
D i a g n o s i s . — C a r a p a c e e l o n g a t e , t u m i d ; d o r s a l m a r g i n s t r a i g h t , 
v e n t r a l m a r g i n n e a r l y p a r a l l e l t o d o r s a l m a r g i n ; ends s u b e q u a l l y 
r o u n d e d . T h i s s p e c i e s p o s s e s s e s t h r e e c a r i n a e ; two o u t e r c a r i n a e 
c o m p l e t e , p a r a l l e l t o f r e e m a r g i n s , i n n e r c a r i n a v e r t i c a l and 
i n c o m p l e t e ; node c e n t r a l , e l o n g a t e , of l a r g e s i z e ; s u r f a c e c o v e r e d by 
i r r e g u l a r r e t i c u l a t i o n s . 
Measurements of f i g u r e d s p e c i m e n . — L e n g t h - 0 . 3 2 mm., w i d t h -
0 . 1 8 mm., h e i g h t - 0 . 1 7 mm.. 
D i s c u s s i o n . — A m p h i s s i t e s a f f . A. c e n t r o n o t u s r e p r e s e n t e d h e r e i s 
s i m i l a r t o A m p h i s s i t e s c e n t r o n o t u s d e s c r i b e d by Cooper (1946) and 
Sohn (1961) i n a l l r e s p e c t s e x c e p t t h a t t h e median node i s e l o n g a t e 
i n t h e f o r m e r and c i r c u l a r i n t h e l a t t e r . 
A m p h i s s i t e s c e n t r o n o t u s i s d i s t i n g u i s h e d from A. r u g o s u s by 
h a v i n g a d i s c o n t i n u o u s v e r t i c a l c a r i n a a round t h e e l o n g a t e median 
n o d e . 
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Q<settiT£BC&»—rCommon i n s a m p l e 1 . 
Univ. Utah M i c r o p a l e o . C o l l . No. 1695 
A m p h i s s i t e s r u g o s u s G i r t y 
P l a t e I , f i g u r e s 2 a , b 
A m p h i s s i t e s rugosus G i r t y , 1910 , p . 236 [ f i d e , Sohn , 1 9 6 1 , p . 1 2 l ] ; 
Sohn, 1961 , p . 1 2 1 , p i . 7 , f i g s . 3 5 - 3 8 , 4 1 - 4 3 ( f o r synonymy t o 
d a t e ) . 
D i a g n o s i s . — C a r a p a c e s u b q u a d r a t e , d o r s a l m a r g i n s t r a i g h t , v e n t r a l 
m a r g i n n e a r l y p a r a l l e l t o d o r s a l m a r g i n , ends s u b e q u a l l y r o u n d e d . 
Th i s s p e c i e s p o s s e s s e s t h r e e c a r i n a e , c o m p l e t e and p a r a l l e l t o f r e e 
m a r g i n s ; node c i r c u l a r , of l a r g e s i z e , and s l i g h t l y a n t e r i o r t o 
c e n t e r ; s u r f a c e c o v e r e d by i r r e g u l a r r e t i c u l a t i o n s . 
Measurements of f i g u r e d s p e c i m e n . — L e n g t h - 0 . 4 8 mm., w i d t h -
0 . 2 3 mm., h e i g h t - 0 . 2 9 mm.. 
D i s c u s s i o n . — T h e d i f f e r e n c e be tween t h i s s p e c i e s and A. 
c e n t r o n o t u s i s m e n t i o n e d u n d e r d i s c u s s i o n of A. c e n t r o n o t u s . 
Occurrence .—Common i n sample 1 . 
U n i v . Utah M i c r o p a l e o . C o l l . No. 1696 
Genus ECTODEMITES Cooper , 1941 
E c t o d e m i t e s p lummeri Cooper 
P l a t e I , f i g u r e s 3 a , b 
Occurrence.~  .amplel.
    
i it   t
    
i it         11
  l        t
t ).
sis.--  t ,   t, v
  l l     ll  rou .
     l   ll l  free
  ,     ~   t
     reticulatio .
t    .-- t    -
 t  m ..
i .--       
      ce tr t .
.--    
    
, 
it   
    
23 
E c t o d e m i t e s p lummeri Cooper , 1 9 4 5 , p . 3 6 8 , p i . 5 7 , f i g s . 1 -6 , 2 1 , 
30 ( n o t f i g s . 7 - 2 0 , 2 2 - 2 9 , 3 1 - 3 6 = K e g e l i t e s ? s p . C ) ; Sohn , 1 9 6 1 , 
p . 127 ( f o r synonymy t o d a t e ) . 
D i a g n o s i s . — C a r a p a c e r e l a t i v e l y s h o r t , t u m i d ; d o r s a l m a r g i n 
s t r a i g h t , v e n t r a l m a r g i n b r o a d l y convex ; ends e q u a l l y r o u n d e d ; 
c a r d i n a l a n g l e s more t h a n 9 0 ° ; p o s t e r i o r s h o u l d e r s u b d u e d ; two 
m a r g i n a l r i d g e s low and s u b p a r a l l e l t o f r e e m a r g i n s ; median node v e r y 
low; s u r f a c e c o v e r e d w i t h c o a r s e r e t i c u l a t i o n s . 
Measurements of f i g u r e d s p e c i m e n . — L e n g t h - 0 . 3 2 mm., w i d t h -
0 .10 mm., h e i g h t - 0 .19 mm.. 
D i scus s ion .—-Genus E c t o d e m i t e s i s d i s t i n g u i s h e d from genus 
K e g e l i t e s by h a v i n g subdued p o s t e r i o r s h o u l d e r and v e r y low median 
node w h i l e t h e l a t t e r h a s p r o m i n e n t p o s t e r i o r s h o u l d e r and w e l l — 
d e v e l o p e d c e n t r a l n o d e . 
A c c o r d i n g t o Sohn ( 1 9 6 1 , p . 126) t h e h o l o t y p e - " E c t o d e m i t e s " p r imus 
h a s a v e r y p o o r l y p r e s e r v e d b u t d i s t i n c t d o r s a l s h i e l d . A l t h o u g h t h i s 
c h a r a c t e r i s c o n s i d e r e d by Sohn as d i a g n o s t i c of A m p h i s s i t e s •M*+,-*&*m9 
t h e genus " E c t o d e m i t e s " i s p r o v i s i o n a l l y r e t a i n e d f o r t h e few s p e c i e s 
t h a t e x h i b i t t h e g e n e r i c f e a t u r e s d e s c r i b e d by Coope r . 
O c c u r r e n c e . — A b u n d a n t i n s ample s 1 , 5 , and 1 1 , common i n samples 
2 and 1 2 , and r a r e i n s amples 3 , 4 , and 8 . 
U n i v . Utah M i c r o p a l e o . C o l l . No. 1697 
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Fami ly GEISINIDAE 
Genus GEISINA J o h n s o n , 1936 
G e i s i n a j o l l i f f i n a Cooper 
P l a t e I , f i g u r e 4 
G e i s i n a j o l l i f f i n a Cooper , 1946 , p . 110 , p i . 1 8 , f i g s 3 , 4 . 
D i a g n o s i s . — C a r a p a c e r e l a t i v e l y s h o r t , s u b o v a t e i n l a t e r a l v i e w ; 
h i n g e l i n e s t r a i g h t s v e n t r a l m a r g i n b r o a d l y convex ; a n t e r i o r end 
r o u n d e d , p o s t e r i o r end s t r a i g h t ; s u l c u s d e e p , a n t e r i o r t o c e n t e r , 
e x t e n d i n g down from t h e h i n g e l i n e ; v e n t r a l and a n t e r i o r m a r g i n s 
b o r d e r e d by na r row f l a n g e ; s u r f a c e marked by medium p i t s . 
Measurements of f i g u r e d s p e c i m e n . — L e n g t h - 0 . 3 3 mm., w i d t h -
0 . 1 1 mm., h e i g h t - 0 . 1 8 mm.. 
Occurrence.—Common i n samples 1 , 3 , and 1 1 , and r a r e i n 
sample 4 . 
U n i v . Utah M i c r o p a l e o . C o l l . No. 1698 
Fami ly GLYPTOPLEURIDAE 
Genus GLYPTOPLEURA G i r t y , 1910 
G l y p t o p l e u r a i r r e g u l a r i s Delo 
P l a t e I , f i g u r e 5 
G l y p t o p l e u r a i r r e g u l a r i s D e l o , 1 9 3 1 , p . 4 4 , p i . 4 , f i g . 5 ; Coope r , 
1946 , p . 7 9 , p i . 1 0 , f i g s . 4 1 - 4 2 . 
D i a g n o s i s . — C a r a p a c e s u b o v a t e , t u m i d ; h i n g e l i n e s t r a i g h t , v e n t r a l 
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m a r g i n b r o a d l y convex ; ends r o u n d e d , p o s t e r i o r end n a r r o w e r t h a n 
a n t e r i o r e n d ; c a r d i n a l a n g l e s r o u n d e d ; v a l v e s u r f a c e marked by few 
r i b s c r o s s i n g o b l i q u e l y from a n t e r o v e n t r a l t o p o s t e r o d o r s a l r e g i o n s , 
e n d i n g p o s t e r i o r l y w i t h ends r a i s e d above s h e l l s u r f a c e t o form 
e a r - l i k e p r o c e s s e s ; p i t be low second r i b ; d i m o r p h i c . 
Measurements of f i g u r e d s p e c i m e n . — L e n g t h - 0 . 3 0 mm., w i d t h -
0 .16 mm., h e i g h t - 0 .19 mm.. 
D i s c u s s i o n . — T h i s s p e c i e s i s d i s t i n g u i s h e d from o t h e r s p e c i e s of 
G l y p t o p l e u r a by h a v i n g fewer r i b s c r o s s i n g o b l i q u e l y from a n t e r o v e n t r a l 
t o p o s t e r o d o r s a l r e g i o n s , e n d i n g p o s t e r i o r l y w i t h e a r - l i k e p r o c e s s e s ; 
t h e d i f f e r e n c e be tween t h e male and female i s v e r y c l e a r ( d i m o r p h i s m ) , 
e s p e c i a l l y i n t h e d o r s a l v iew where t h e p o s t e r i o r end of t h e female 
i s b u l b o u s g i v i n g a t r i a n g u l a r shape t o t h e d o r s a l v i e w . 
O c c u r r e n c e . — R a r e t o common i n samples 1 , 7 , and 1 2 , and abundan t 
i n sample 5 . 
Un iv . Utah M i c r o p a l e o . C o l l . No. 1699 
Fami ly HOLLINIDAE 
Genus HOLLINELLA C o r y e l l , 1928 
H o l l i n e l l a g r a n d i s Cooper 
P l a t e I , f i g u r e s 7 a , b 
H o l l i n e l l a g r a n d i s Cooper , 1946 , p . 9 2 , p i . 1 3 , f i g s 4 1 - 4 6 . 
D i a g n o s i s . — C a r a p a c e l a r g e , t u m i d ; h i n g e l i n e l o n g , s t r a i g h t ; 
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f r i l l w i d e , t h i n ; a n t e r i o r node v e r y l a r g e , r i s e s from s h e l l s u r f a c e 
and e x t e n d i n g above d o r s a l m a r g i n ; p o s t e r i o r node s m a l l ; s u l c u s d e e p ; 
s u r f a c e f i n e l y g r a n u l o s e . 
Measurements of f i g u r e d s p e c i m e n . — L e n g t h - 0 .52 mm., w i d t h -
0 .24 mm., h e i g h t - 0 .26 mm.. 
P i s c u s s i o n . — H o l l i n e l l a g r a n d i s i s d i s t i n g u i s h e d by h a v i n g l a r g e 
c a r a p a c e and a v e r y p r o m i n e n t a n t e r i o r n o d e . 
O c c u r r e n c e . — R a r e i n sample 1 2 . 
Un iv . Utah M i c r o p a l e o . C o l l . No. 1700 
H o l l i n e l l a o k l a h o m a e n s i s ( H a r l t o n ) 
P l a t e I , f i g u r e 8 
J o n e s i n a o k l a h o m a e n s i s H a r l t o n , 1928 , p . 1 3 3 , p i . 2 1 , f i g s 3 a , b . 
H o l l i n e l l a o k l a h o m a e n s i s ( H a r l t o n ) , 1929 , p . 1 4 6 , p i . 1 , f i g s 8 a , b ; 
Cooper , 1946 , p . 9 4 , p i . 1 4 , f i g s 37-45 ( f o r synonymy t o d a t e ) . 
D i a g n o s i s . — C a r a p a c e s m a l l , f l a t t e n e d ; e q u i v a l v e d and s t r a i g h t 
h i n g e - l i n e d o s t r a c o d e s ; a n t e r i o r node s m a l l , p o s t e r i o r node f a i n t ; 
s u l c u s i n c o n s p i c u o u s ; f r e e m a r g i n s u n f r i l l e d ; s h e l l s u r f a c e c o a r s e l y 
p a p i l l o s e . 
Measurements of f i g u r e d s p e c i m e n . — L e n g t h - 0 .19 mm., w i d t h -
0 . 0 4 mm., h e i g h t - 0 . 1 1 mm.. 
D i s c u s s i o n . — H o l l i n e l l a o k l a h o m a e n s i s r e p r e s e n t e d h e r e i s i d e n t i c a l 
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w i t h t h e s m a l l i n s t a r s of H. o k l a h o m a e n s i s d e s c r i b e d by Cooper ( 1 9 4 6 ) . 
The a d u l t forms of I l l i n o i s s p e c i e s have more p r o m i n e n t nodes and wide 
f r i l l , c a r r y i n g a s p i n e which i s n o t d e v e l o p e d i n t h e s m a l l i n s t a r s 
r e p r e s e n t e d he reo 
O c c u r r e n c e . — R a r e i n sample 1 . 
Un iv . Utah M i c r o p a l e o . C o l l . No. 1701 
H o l l i n e l l a c f . H. h a r l t o n i K e l l e t t 
P l a t e I , f i g u r e 9 
H o l l i n e l l a h a r l t o n i K e l l e t t , 1929 , p . 2 1 1 , p i . 2 6 , f i g s 1 0 a , b . 
D i a g n o s i s . — C a r a p a c e s m a l l , s u b q u a d r a n g u l a r , e q u i v a l v e d ; h i n g e 
l i n e s t r a i g h t , l o n g , s h o r t e r t h a n s h e l l l e n g t h ; a n t e r i o r node 
p r o m i n e n t , i t s u p p e r edge l i t t l e be low t h e h i n g e l i n e , p o s t e r i o r node 
s m a l l , p o o r l y d e v e l o p e d , forming a U-shaped s i n u s w i t h t h e a n t e r i o r 
n o d e ; f r e e m a r g i n b o r d e r e d w i t h a low r i d g e ; s u r f a c e f i n e l y g r a n u l o s e . 
Measurements of f i g u r e d s p e c i m e n . — L e n g t h - 0 .26 mm., w i d t h -
0 .06 mm., h e i g h t - 0 . 1 8 mm.. 
D i s c u s s i o n . — T h e s p e c i e s r e p r e s e n t e d h e r e i s s i m i l a r t o H. 
h a r l t o n i d e s c r i b e d by K e l l e t t b u t i t does n o t show t h e row of s p i n e s 
r u n n i n g p a r a l l e l t o t h e v e n t r a l m a r g i n of H. h a r l t o n i . 
O c c u r r e n c e . — R a r e i n samples 2 and 4 . 
Un iv . Utah M i c r o p a l e o . C o l l . No. 1702 
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H o l l i n e l l a d e n t a t a C o r y e l l 
P l a t e I , f i g u r e 6 
H o l l i n e l l a d e n t a t a C o r y e l l , 1 9 2 8 , p . 3 7 8 , p i . 5 1 , f i g . 1 ; Cooper 
1946 , p . 9 0 , p i . 1 3 , f i g s . 32 -38 ( f o r synonymy t o d a t e ) . 
D i a g n o s i s . — C a r a p a c e s m a l l ; h i n g e l i n e l o n g , s t r a i g h t ; a n t e r i o r 
node l a r g e , r i s i n g from s h e l l s u r f a c e , i t s u p p e r edge l i t t l e be low 
h i n g e l i n e , p o s t e r i o r node s m a l l b u t p r o m i n e n t ; s u l c u s w i d e , s h a l l o w ; 
f r i l l m o d e r a t e , t h i n , showing t h e c h a r a c t e r i s t i c r a d i a t i o n s ; s h e l l 
s u r f a c e f i n e l y g r a n u l o s e . 
Measurements of f i g u r e d s p e c i m e n . — L e n g t h - 0 .19 mm., w i d t h -
0 . 0 8 mm., h e i g h t - 0 . 1 0 mm.. 
D i s c u s s i o n . — T h e spec imens r e p r e s e n t e d h e r e a r e s m a l l i n s t a r s of 
H. d e n t a t a d e s c r i b e d by Cooper . T h i s s m a l l i n s t a r i s d i s t i n g u i s h e d 
from t h e a d u l t forms of H. d e n t a t a by l a c k i n g t h e v e r y b r o a d f r a g i l e 
f r i l l c a r r y i n g long a n t e r i o r s p i n e which c h a r a c t e r i z e s t h e a d u l t fo rm. 
O c c u r r e n c e . - - R a r e i n sample 2 . 
Un iv . Utah M i c r o p a l e o . C o l l . No. 1703 
Fami ly KIRKBYIDAE 
Genus KIRKBYA J o n e s , 1859 
K i r k b y a b i f r o n s C r o n e i s and Thurman 
P l a t e I , f i g u r e 10 
K i r k b y a b i f r o n s C r o n e i s and Thurman, 1938 [ f i d e , Coope r , 1 9 4 1 , p . 8 7 ] ; 
Coope r , 1 9 4 1 , p i . 1 0 , f i g s . 5 - 7 . 
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D i a g n o s i s . — C a r a p a c e e l o n g a t e , g r e a t e s t l e n g t h n e a r d o r s a l m a r g i n , 
h i n g e l i n e s t r a i g h t , s l i g h t l y c h a n n e l l e d ; l a t e r a l s u r f a c e convex ; i n n e r 
and o u t e r k e e l s f a i n t ; p o s t e r i o r s h o u l d e r s m a l l , e x t e n d i n g s l i g h t l y 
above h i n g e l i n e ; s u r f a c e marked by o v a t e p i t s . 
Measurements of f i g u r e d s p e c i m e n . — L e n g t h - 0 . 30 mm., w i d t h -
0 .12 mm., h e i g h t - 0 .16 mm.. 
D i s c u s s i o n . — K . b i f r o n s i s d i s t i n g u i s h e d from K. c a n y o n e n s i s by 
h a v i n g a v e r y f a i n t p o s t e r o d o r s a l s h o u l d e r and low k e e l s , w h i l e t h e 
l a t t e r h a s a v e r y p r o m i n e n t p o s t e r i o r s h o u l d e r and c o n s p i c u o u s k e e l s . 
Occurrence.—Common i n sample 4 . 
Un iv . Utah M i c r o p a l e o . C o l l . No. 1704 
K i r k b y a c a n y o n e n s i s H a r l t o n 
P l a t e I , f i g u r e s 1 1 a , b 
K i r k b y a c a n y o n e n s i s H a r l t o n , 1929 , p . 1 5 3 , p i . 2 , f i g s . 5 a , b ; 
K e l l e t t , 1 9 3 3 , p . 8 9 , p i . 1 5 , f i g s . 1 -7 . 
D i a g n o s i s . — C a r a p a c e s u b r e c t a n g u l a r , g r e a t e s t l e n g t h n e a r d o r s a l 
m a r g i n ; h i n g e l i n e s t r a i g h t , s l i g h t l y g r o o v e d ; v e n t r a l m a r g i n b r o a d l y 
convex ; ends s u b e q u a l l y r o u n d e d ; a t h i c k r i d g e - l i k e e l o n g a t e node 
l o c a t e d i n t h e c e n t e r of t h e v a l v e , a second node p o s t e r i o r t o i t 
r i s i n g above h i n g e l i n e t o form a p o s t e r i o r s h o u l d e r ; i n n e r and o u t e r 
k e e l s c o n s p i c u o u s ; s u r f a c e marked by s m a l l p i t s . 
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Measurements of f i g u r e d s p e c i m e n . — L e n g t h - 0 . 4 4 mm., w i d t h -
0 . 2 7 mm., h e i g h t - 0 . 1 8 mm.. 
D i s c u s s i o n . — A c c o r d i n g t o Sohn ( 1 9 6 1 , p . 1 4 0 ) , "Cooper ( 1 9 4 6 , 
p . 105) r e f e r r e d K. c a n y o n e n s i s and K. k n i g h t i t o K. k e l l e t t a e 
b e c a u s e he assumed a l l t h r e e t o b e g rowth s t a g e s of t h e same s p e c i e s " 
s i n c e t h e y were d e s c r i b e d by H a r l t o n (1929) from one h o r i z o n and 
l o c a l i t y . Sohn (1961) m e n t i o n e d t h a t C o o p e r ' s a s s u m p t i o n i s n o t v a l i d 
b e c a u s e S o h n ' s " s t u d y of g rowth s e r i e s of A u r i k i r k b y a w o r d e n s i s and A. 
b a r b a r a e (Sohn , 1950) showed t h a t t h e l o b a t i o n i s c o n s t a n t w i t h i n t h e 
growth s e r i e s t h a t r a n g e i n l e n g t h from 0 . 8 t o 1.76 mm. and from 0 . 9 
t o 2 .07 mm.. The t h r e e s p e c i e s d i f f e r i n l o b a t i o n . " 
Occur rence . - -Common i n sample 1 , and abundan t i n sample 5 . 
Un iv . Utah M i c r o p a l e o . C o l l . No. 1705 
K i r k b y a p e r g r a n d i s K e l l e t t 
P l a t e I , f i g u r e 12 
K i r k b y a p e r g r a n d i s K e l l e t t , 1 9 3 3 , p . 8 5 , p i . 1 4 , f i g . 3 1 ; Cooper , 1 9 4 6 , 
p . 106 , p i . 1 7 , f i g . 10 . 
D i a g n o s i s . — C a r a p a c e e l o n g a t e ; d o r s a l m a r g i n s l i g h t l y c u r v e d , 
v e n t r a l m a r g i n b r o a d l y convex ; h i n g e l i n e u n d e f i n e d ; f l a n g e i n c o n ­
s p i c u o u s , s h o u l d e r p r o m i n e n t ; s u r f a c e smooth . 
Measurements of f i g u r e d s p e c i m e n . — L e n g t h - 0 . 40 mm., w i d t h -
0 . 1 1 mm., h e i g h t - 0 . 1 3 mm.. 
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D i s c u s s i o n . — K . p e r g r a n d i s i s d i s t i n g u i s h e d by h a v i n g l a r g e 
c a r a p a c e , smooth s u r f a c e , and b r o a d l y convex v e n t r a l m a r g i n . 
O c c u r r e n c e . — R a r e i n sample 1 . 
Un iv . Utah M i c r o p a l e o . C o l l . No. 1706 
Fami ly KLOEDENELLIDAE 
Genus ELLIPSELLA C o r y e l l and R o g a t z , 1932 
E l l i p s e l l a c a l c a r ( H a r l t o n ) 
P l a t e I , f i g u r e s 1 3 a , b , c 
C y t h e r e l l a c a l c a r H a r l t o n , 1928 , p . 1 4 1 , p i . 2 1 , f i g s . 1 6 a , b . 
E l l i p s e l l a c a l c a r ( H a r l t o n ) ; K e l l e t t , 1936 , p . 772 ; Coope r , 1946 , 
p . 1 0 9 , p i . 1 7 , f i g s 24-28 ( f o r synonymy t o d a t e ) . 
D i a g n o s i s . — C a r a p a c e medium, t u m i d ; l a t e r a l o u t l i n e s u b -
r h o m b o i d a l ; d o r s a l and v e n t r a l m a r g i n s s t r a i g h t , s u b p a r a l l e l ; o v e r l a p 
u n d e f i n e d a round e n d s , m o d e r a t e a long v e n t r a l m a r g i n ; h i n g e l i n e 
s t r a i g h t w i t h a p ronounced a n t e r i o r o v e r l a p of r i g h t v a l v e o v e r l e f t 
v a l v e ; s u l c u s f a i n t , s h a l l o w , s u r f a c e m i n u t e l y p u n c t a t e ; d i m o r p h i c . 
Measurements of f i g u r e d s p e c i m e n s . — M a l e , l e n g t h - 0 . 4 1 mm., w i d t h -
0 .17 mm., h e i g h t - 0 .26 mm.; f e m a l e , l e n g t h - 0 . 4 5 mm., w i d t h - 0 . 2 4 
mm., h e i g h t - 0 . 2 7 mm.. 
D i s c u s s i o n . — E . c a l c a r i s d i s t i n g u i s h e d by h a v i n g s u b r h o m b o i d a l 
c a r a p a c e and s t r a i g h t s u b p a r a l l e l d o r s a l and v e n t r a l m a r g i n s , and 
s t r a i g h t h i n g e l i n e w i t h a p ronounced a n t e r i o r o v e r l a p of r i g h t v a l v e 
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o v e r l e f t v a l v e . The d i f f e r e n c e be tween male and female i s v e r y c l e a r 
e s p e c i a l l y i n t h e d o r s a l v iew where t h e p o s t e r i o r end of t h e female i s 
e n l a r g e d g i v i n g a t r i a n g u l a r shape t o t h e d o r s a l v i e w . 
Occurrence.—Common i n sample 1 and abundan t i n samples 2 - 7 , 1 1 , 
and 1 2 . 
Un iv . Utah M i c r o p a l e o . C o l l . No. 1707 
Genus JONESINA U l r i c h and B a s s l e r , 1908 
J o n e s i n a d u b i a B r a d f i e l d 
P l a t e I , f i g u r e 14 
J o n e s i n a d u b i a B r a d f i e l d , 1935 , p . 4 3 , p i . 3 , f i g s , l a , b ; Coope r , 
1946 , p . 112 , p i . 1 8 , f i g s 1 0 , 1 1 . 
D i a g n o s i s . — C a r a p a c e s m a l l , r e l a t i v e l y t u m i d ; l a t e r a l o u t l i n e 
s u b q u a d r a t e ; d o r s a l m a r g i n s t r a i g h t , v e n t r a l m a r g i n b r o a d l y convex ; 
ends s u b e q u a l l y r o u n d e d ; s u l c u s n a r r o w , s l i g h t l y a n t e r i o r t o m i d p o r t i o n ; 
o v e r l a p n a r r o w , c l e a r , un i fo rm a round f r e e m a r g i n s ; s u r f a c e f i n e l y 
g r a n u l o s e . 
Measurements of f i g u r e d s p e c i m e n . — L e n g t h - 0 . 2 2 mm., w i d t h -
0 . 1 1 mm,, h e i g h t - 0 . 1 4 mm.. 
O c c u r r e n c e . — R a r e i n s amples 3 , 4 , 5 , and 1 2 . 
Un iv . Utah M i c r o p a l e o . C o l l . No. 1708 
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J o n e s i n a e l o n g a t a Cooper 
P l a t e I , f i g u r e 15 
J o n e s i n a e l o n g a t a Cooper , 1946 , p . 1 1 3 , p i . 1 8 , f i g s . 1 8 , 1 9 . 
D i a g n o s i s . — C a r a p a c e e l o n g a t e , l a t e r a l o u t l i n e s u b r e c t a n g u l a r ; 
h i n g e l i n e u n d e f i n e d ; d o r s a l and v e n t r a l m a r g i n s s t r a i g h t , s u b -
p a r a l l e l ; ends s u b e q u a l l y r o u n d e d ; s u l c u s n a r r o w , d e e p , s l i g h t l y 
s h i f t e d from c e n t e r ; o v e r l a p unknown; s u r f a c e g r a n u l a t i o n s 
i n c o n s p i c u o u s . 
Measurements of f i g u r e d s p e c i m e n . — L e n g t h - 0 . 2 5 mm., w i d t h -
0 .06 mm., h e i g h t - 0 . 1 3 mm.. 
D i s c u s s i o n . — J _ . e l o n g a t a i s d i s t i n g u i s h e d from J_. d u b i a by 
h a v i n g e l o n g a t e , s u b r e c t a n g u l a r c a r a p a c e and s u b p a r a l l e l d o r s a l and 
v e n t r a l m a r g i n s , and a t r i a n g u l a r d o r s a l v i e w . 
O c c u r r e n c e . — R a r e i n samples 1 , 2 , and 5 . 
Un iv . Utah M i c r o p a l e o . C o l l . No. 1709 
9 
Fami ly BEYRICHIOPSIDAE 
Genus BEYRICHIELLA J o n e s and K i r k b y , 1886 
B e y r i c h i e l l a n . s p . 
P l a t e I , f i g u r e s 1 6 a , b 
D i a g n o s i s . — C a r a p a c e medium, l a t e r a l o u t l i n e s u b r e c t a n g u l a r , w i t h 
d i s t i n c t backward s w i n g ; h i n g e l i n e s t r a i g h t , s l i g h t l y c h a n n e l l e d ; 
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f r e e m a r g i n s b o r d e r e d by na r row f r i l l ; two l o b e s l o c a t e d on each v a l v e 
c o n n e c t e d w i t h a r i d g e which ends p o s t e r i o r l y w i t h a c r e s t ; d i m o r p h i c . 
Measurements of f i g u r e d s p e c i m e n . — L e n g t h - 0 .39 mm., w i d t h -
0 . 1 8 mm., h e i g h t - 0 . 1 9 mm.. 
Occurrence.—Common i n samples 2 and 4 , and r a r e i n samples 3 , 
5 , 7 , 1 1 , and 12 . 
Un iv . Utah M i c r o p a l e o . C o l l . No. 1710 
Family PARAPARCHITIDAE 
Genus MICROPARAPARCHITES C r o n e i s and G a l e , 1938 
M i c r o p a r a p a r c h i t e s c o r n u t u s Cooper 
P l a t e I , f i g u r e s 1 7 a , b , c 
M i c r o p a r a p a r c h i t e s c o r n u t u s Cooper , 1946 , p . 1 1 8 , p i . 2 0 , f i g s . 1 3 - 1 5 . 
D i a g n o s i s . — C a r a p a c e s m a l l , s u b o v a t e i n l a t e r a l o u t l i n e ; d o r s a l 
marg in s l i g h t l y c o n c a v e , v e n t r a l m a r g i n convex ; ends s u b e q u a l l y 
r o u n d e d , g r e a t e s t h e i g h t a n t e r i o r ; h i n g e l i n e s l i g h t l y g r o o v e d ; 
p o s t e r o d o r s a l a r e a s t r o n g l y s w o l l e n , b e a r i n g long s p i n e on p o s t e r o ­
d o r s a l c o r n e r of each v a l v e ; o v e r l a p n a r r o w , u n i f o r m a round f r e e m a r g i n s ; 
s u r f a c e g r a n u l a t i o n s u n d e f i n e d . 
Measurements of f i g u r e d s p e c i m e n . — L e n g t h - 0 . 2 5 mm., w i d t h -
0 . 1 1 mm., h e i g h t - 0 . 1 6 mm.. 
D i s c u s s i o n . — M . c o r n u t u s i s d i s t i n g u i s h e d from P a r a p a r c h i t e s 
         l
        i .
t    .-- t  0   -
 t  .o 
o--          
   
   I  
 
 i    
i r r it   
   l   
i r r it       l    
sis.--  l      d
       su
 t      r
r l        -
          ;
  undefin .
t    .-- t    -
 t 0.1  o  
i .--      Para
35 
i n o r n a t u s by h a v i n g s t r o n g l y s w o l l e n p o s t e r o d o r s a l a r e a , b e a r i n g long 
s p i n e on p o s t e r o d o r s a l c o r n e r of each v a l v e . 
O c c u r r e n c e . — R a r e i n samples 4 , 7 , and 1 2 . 
Un iv . Utah M i c r o p a l e o . C o l l . No. 1711 
Genus PARAPARCHITES U l r i c h and B a s s l e r , 1906 
P a r a p a r c h i t e s i n o r n a t u s (McCoy) 
P l a t e I , f i g u r e 18 
C y t h e r e i n o r n a t a McCoy, 1844 , p . 167 , p i . 2 3 , f i g . 18 [ f i d e , C o o p e r , 
1 9 4 1 , p . 6 2 ] . 
P a r a p a r c h i t e s i n o r n a t u s (McCoy); Coope r , 1 9 4 1 , p . 6 2 , p i . 1 3 , f i g s . 
1 3 , 14 ( f o r synonymy t o d a t e ) . 
D i a g n o s i s . — C a r a p a c e medium, s u b o v a t e i n l a t e r a l o u t l i n e ; h i n g e 
l i n e s t r a i g h t ; l o n g e s t d i a m e t e r c r o s s i n g d i a g o n a l l y from a n t e r o ­
v e n t r a l t o p o s t e r o d o r s a l r e g i o n s ; ends s u b e q u a l l y r o u n d e d , g r e a t e s t 
h e i g h t a n t e r i o r l y ; r i g h t v a l v e c a r r y i n g a d i s t i n c t s h o r t s p i n e on 
p o s t e r o d o r s a l p o r t i o n ; o v e r l a p n a r r o w a round f r e e m a r g i n s e x c e p t 
p o s t e r o v e n t r a l p o r t i o n where o v e r l a p i s p r o m i n e n t . 
Measurements of f i g u r e d s p e c i m e n . — L e n g t h - 0 . 4 2 mm., w i d t h -
0 .10 mm., h e i g h t - 0 . 3 4 mm.. 
D i s c u s s i o n . — P . i n o r n a t u s i s d i s t i n g u i s h e d by h a v i n g a d i s t i n c t 
s h o r t s p i n e on t h e p o s t e r o d o r s a l r e g i o n of t h e r i g h t v a l v e . 
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O c c u r r e n c e . — R a r e i n sample 6 and common i n sample 8 . 
Un iv . Utah M i c r o p a l e o . C o l l . No. 1712 
P a r a p a r c h i t e s f a b u l a Cooper 
P l a t e I , f i g u r e 19 
P a r a p a r c h i t e s f a b u l a Coope r , 1946 , p . 1 2 0 , p i . 2 1 , f i g s . 2 8 - 3 0 . 
D i a g n o s i s . — C a r a p a c e s m a l l , somewhat t u m i d , s e m i o v a t e i n l a t e r a l 
o u t l i n e ; d o r s a l m a r g i n s t r a i g h t , s h o r t , v e n t r a l m a r g i n s t r o n g l y c o n v e x ; ' 
ends s u b e q u a l l y r o u n d e d , g r e a t e s t f o r w a r d ; o v e r l a p n a r r o w ; s u r f a c e 
g r a n u l a t i o n s u n d e f i n e d . 
Measurements of f i g u r e d s p e c i m e n . — L e n g t h - 0 . 1 4 mm., w i d t h -
0 . 0 8 mm., h e i g h t - 0 . 1 0 mm.. 
D i s c u s s i o n . — P . f a b u l a i s d i s t i n g u i s h e d from P_. i n o r n a t u s by 
l a c k i n g t h e s p i n e on t h e p o s t e r o d o r s a l r e g i o n of t h e r i g h t v a l v e which 
c h a r a c t e r i z e s t h e l a t t e r . 
O c c u r r e n c e . — R a r e i n samples 1 and 3 . 
Un iv . Utah M i c r o p a l e o . C o l l . No. 1713 
Genus PROPARAPARCHITES Coope r , 1941 
P r o p a r a p a r c h i t e s p a r a l l e l u s 
P l a t e I , f i g u r e 20 
P r o p a r a p a r c h i t e s p a r a l l e l u s Cooper , 1946 , p . 1 2 1 , p i . 2 1 , f i g s . 3 7 , 3 8 . 
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D i a g n o s i s . — C a r a p a c e medium, f l a t , s u b r e c t a n g u l a r i n l a t e r a l 
o u t l i n e , w i t h o u t p ronounced s w i n g ; d o r s a l m a r g i n s t r a i g h t , v e n t r a l 
m a r g i n b r o a d l y convex t o n e a r l y s t r a i g h t ; ends e q u a l l y r o u n d e d ; 
s u r f a c e smooth., 
Measurements of f i g u r e d s p e c i m e n . — L e n g t h - 0 . 2 4 mm., w i d t h -
0 . 0 8 mm., h e i g h t - 0 . 1 3 mm.. 
D i s c u s s i o n . — P r o p a r a p a r c h i t e s p a r a l l e l u s i s d i s t i n g u i s h e d by 
h a v i n g s u b r e c t a n g u l a r c a r a p a c e , p a r a l l e l d o r s a l and v e n t r a l m a r g i n s , 
e q u a l l y rounded e n d s , and w i t h o u t p ronounced s w i n g . 
O c c u r r e n c e . — R a r e i n samples 3 and 4 . 
UniVc Utah M i c r o p a l e o . C o l l . No. 1714 
Fami ly YOUNGIELLIDAE 
Genus MOOREITES C o r y e l l and B i l l i n g s , 1932 
M o o r e i t e s p u n c t u s (Wi l son) 
P l a t e I , f i g u r e s 2 1 , 22 
Y o u n g i e l l a p u n c t a W i l s o n , 1 9 3 3 , p . 4 1 6 , p i . 5 0 , f i g s . 4 a - d . 
M o o r e i t e s p u n c t u s ( W i l s o n ) , Coope r , 1946 , p . 1 2 3 , p i . 2 1 , f i g s . 3 , 4 . 
D i a g n o s i s . — ' C a r a p a c e s m a l l , s u b r h o m b o i d a l i n l a t e r a l o u t l i n e ; 
d o r s a l m a r g i n s t r a i g h t , v e n t r a l m a r g i n s u b p a r a l l e l t o d o r s a l m a r g i n ; 
ends s u b e q u a l l y r o u n d e d , b o r d e r e d by na r row r i d g e ; s u r f a c e marked by 
s m a l l p i t s . 
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Measurements of f i g u r e d s p e c i m e n . — N o . 2 1 , l e n g t h - 0 . 1 7 mm., 
w i d t h - 0 . 0 5 mm., h e i g h t - 0 . 0 8 mm.; No. 2 2 , l e n g t h - 0 . 1 8 mm., 
w i d t h - 0 . 0 7 mm., h e i g h t - 0 . 0 9 mm.. 
Discussion.—-Me p u n c t u s i s d i s t i n g u i s h e d by h a v i n g s u b r h o m b o i d a l 
c a r a p a c e and na r row r i d g e s b o r d e r i n g t h e a n t e r i o r and p o s t e r i o r 
e x t r e m i t i e s . 
O c c u r r e n c e . — R a r e i n sample 1 and abundan t i n s amples 2 and 4 . 
Un iv . Utah M i c r o p a l e o . C o l l . No. 1715 
Orde r P0D0C0PIDA 
Fami ly BAIRDIIDAE 
Genus BAIRDIA McCoy, 1844 
B a i r d i a a f f . B.. b i c o r n i s B r a d f i e l d , 1935 
P l a t e I , f i g u r e 23 
D i a g n o s i s . — C a r a p a c e l a r g e , b i c o n v e x ; d o r s a l m a r g i n h i g h , s h o r t , 
n e a r l y s t r a i g h t , v e n t r a l m a r g i n s l i g h t l y i n c u r v e d ; ends s t e e p , s t r o n g l y 
c o n c a v e , p o s t e r i o r beak u p t u r n e d ; o v e r l a p s t r o n g a l o n g d o r s a l m a r g i n , 
n a r r o w , u n i f o r m a l o n g a n t e r i o r , p o s t e r i o r , and c e n t r a l r e g i o n of 
v e n t r a l m a r g i n ; s u r f a c e smooth . 
Measurements of f i g u r e d s p e c i m e n . — L e n g t h - 0 . 6 3 mm., w i d t h -
0 .19 mm., h e i g h t - 0 . 3 7 mm.. 
D i s c u s s i o n . — B a i r d i a a f f . B. b i c o r n i s r e p r e s e n t e d h e r e i s s i m i l a r 
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t o J3_. b i c o r n i s d e s c r i b e d by B r a d f i e l d (1935) i n a l l r e s p e c t s e x c e p t 
t h a t i t l a c k s t h e t u b e r c l e s l o c a t e d a t t h e j u n c t i o n of a n t e r o d o r s a l 
s l o p e and a n t e r i o r m a r g i n of B_. b i c o r n i s d e s c r i b e d by B r a d f i e l d . 
Occurrence.—Common i n samples 3 and 4 . 
Un iv . Utah M i c r o p a l e o . C o l l . No. 1716 
Genus ORTHOBAIRDIA Sohn, 1960 
O r t h o b a i r d i a c e s t r i e n s i s ( U l r i c h ) 
P l a t e I , f i g u r e s 2 4 , 30 
B a i r d i a c e s t r i e n s i s U l r i c h , 1891 ( p a r t ) , p . 2 1 0 , p i . 1 7 , f i g s . 6 a - c 
( n o t f i g s . 7a , b ; s t e i n k e r n of i n d e t . s p . ) . 
O r t h o b a i r d i a c e s t r i e n s i s ( U l r i c h ) ; Sohn, 1960 , p . 6 5 , p i . 3 , f i g s 
24-27 ( f o r synonymy t o d a t e ) . 
D i a g n o s i s . — C a r a p a c e l a r g e , e l o n g a t e , t u m i d ; d o r s a l m a r g i n low, 
b r o a d l y c o n v e x , v e n t r a l m a r g i n s l i g h t l y i n c u r v e d ; a n t e r i o r end r o u n d e d , 
p o s t e r i o r end s t e e p w i t h a s h o r t p o s t e r i o r b e a k ; o v e r l a p m o d e r a t e a l o n g 
d o r s a l m a r g i n and c e n t r a l p a r t of v e n t r a l m a r g i n , na r row a round 
a n t e r i o r e n d ; s u r f a c e f i n e l y g r a n u l o s e . 
Measurements of f i g u r e d s p e c i m e n . — N o . 2 4 , l e n g t h - 0 . 6 0 mm., 
w id th - 0 . 2 8 mm., h e i g h t - 0 . 3 4 mm..; No. 3 0 , l e n g t h - 0 . 5 8 mm., w i d t h -
0 .27 mm., h e i g h t - 0 . 3 5 mm.. 
D i s c u s s i o n . — G e n u s O r t h o b a i r d i a i s c h a r a c t e r i z e d by p a r a l l e l 
s i d e s i n d o r s a l o u t l i n e . 
 !. i    fi l      e
          antero
     ~. i    Bra fi l .
c--     
c   I  
  
ir i   ( lri
    
i  i      l    
       s .).
i i  i       l   figs
    .
sis.--       l
        r
     t i r    l
   l t  t l   r
    ra l .
t    .--     
  ., t  .  .    "  -
 " t  m ..
i .--  ir i     p
   li .
40 
Occurrence.—Common i n samples 1 , 2 , 7 , and 8 , abundan t i n 
samples 3 , 4 , 5 , 6 , 1 1 , and 1 2 . 
U n i v . Utah M i c r o p a l e o . C o l l . No. 1717 
B a i r d i a c i t r i f o r m i s K n i g h t 
P l a t e I , f i g u r e 25 
B a i r d i a c i t r i f o r m i s K n i g h t . 1 9 2 8 , p . 3 2 1 , p i . 4 3 , f i g s . 4 a - d ; Coope r , 
1946 , p . 4 3 , p i . 1 , f i g s . 23-26 ( f o r synonymy t o d a t e ) . 
D i a g n o s i s . — C a r a p a c e l a r g e ; d o r s a l m a r g i n h i g h l y a r c h e d , v e n t r a l 
m a r g i n s l i g h t l y i n c u r v e d t o n e a r l y s t r a i g h t ; a n t e r i o r end b r o a d , 
r o u n d e d , p o s t e r i o r beak s l i g h t l y u p t u r n e d ; o v e r l a p s t r o n g a l o n g a n t e r o -
d o r s a l and c e n t r a l p a r t of v e n t r a l m a r g i n , n a r r o w , u n i f o r m a round 
e n d s ; s u r f a c e f i n e l y g r a n u l o s e . 
Measurements of f i g u r e d s p e c i m e n . — L e n g t h - 0 . 6 5 mm., w i d t h -
0 .10 mm., h e i g h t - 0 . 3 7 mm.. 
D i s c u s s i o n . — B o c i t r i f o r m i s i s d i s t i n g u i s h e d by h a v i n g h i g h l y 
a r c h e d d o r s a l m a r g i n , and n a r r o w , p o i n t e d , u p t u r n e d p o s t e r i o r b e a k , 
and a t t e n u a t e d t e r m i n a t i o n s as s e e n i n d o r s a l v i e w . 
Occurrence.—Common i n sample 2 . 
Un iv . Utah M i c r o p a l e o . C o l l . No. 1718 
Genus RECTOBAIRDIA Sohn, 1960 
R e c t o b a i r d i a d i s t r e s s a (Ge i s ) 
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P l a t e I , f i g u r e 26 
B a i r d i a d i s t r e s s a G e i s , 1940 , i n Sohn , p . 154 . 
R e c t o b a i r d i a d i s t r e s s a ( G e i s ) ; Sohn, 1960 , p . 5 4 , p i . 2 , f i g s . 3-5 
( f o r synonymy t o d a t e ) . 
D i a g n o s i s . — C a r a p a c e medium, e l o n g a t e , t h i c k ; d o r s a l m a r g i n b r o a d l y 
convex , w i t h n e a r l y s t r a i g h t c e n t r a l p o r t i o n , v e n t r a l m a r g i n s l i g h t l y 
i n c u r v e d ; a n t e r o d o r s a l and p o s t e r o d o r s a l s l o p e s g e n t l e , p o s t e r i o r b e a k 
s h o r t ; o v e r l a p s t r o n g a l o n g c e n t r a l p a r t of v e n t r a l m a r g i n , n a r r o w , 
un i f o rm a round o t h e r p o i n t s ; s u r f a c e f i n e l y g r a n u l o s e . 
Measurements of f i g u r e d s p e c i m e n . — L e n g t h - 0 . 4 5 mm., w i d t h -
0 .16 mm., h e i g h t - 0 . 2 3 mm.. 
D i s c u s s i o n . — G e n u s R e c t o b a i r d i a i s d i s t i n g u i s h e d from genus B a i r d i a 
by h a v i n g a s t r a i g h t t o v e r y g e n t l y cu r ved d o r s a l m a r g i n and a p o i n t e d 
p o s t e r i o r . 
O c c u r r e n c e . — A b u n d a n t i n samples 1 , 2 , 3 , 1 1 , and 1 2 , common i n 
samples 5 , 6 , and 7 . 
Un iv . Utah M i c r o p a l e o . C o l l . No. 1719 
B a i r d i a permagna Ge i s 
P l a t e I , f i g u r e s 2 7 , 32 
B a i r d i a permagna G e i s , 1932 , p . 1 7 5 , p i . 2 5 , f i g s . 1 1 a , b ; Sohn , 1960 , 
p . 3 0 , p i . 2 , f i g s . 20-24 ( f o r synonymy t o d a t e ) . 
D i a g n o s i s . — C a r a p a c e l a r g e , e l o n g a t e ; d o r s a l m a r g i n b r o a d l y 
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a r c h e d , v e n t r a l m a r g i n s l i g h t l y i n c u r v e d ; a n t e r o d o r s a l and p o s t e r o d o r s a l 
s l o p e s v e r y g e n t l e , a n t e r i o r end r o u n d e d , p o s t e r i o r beak s h o r t , w i d e ; 
o v e r l a p p r o m i n e n t a long d o r s a l m a r g i n and c e n t r a l p a r t of v e n t r a l 
m a r g i n , n a r r o w a round o t h e r p o i n t s ; s u r f a c e smoo th . 
Measurements of f i g u r e d s p e c i m e n . — N o . 2 7 , l e n g t h - 0 . 6 8 mm., 
w i d t h - 0 . 2 1 mm., h e i g h t - 0 .36 mm.; No. 3 2 , l e n g t h - 0 . 70 mm., w i d t h -
0 .05 mm., h e i g h t - 0 . 3 2 mm.. 
Discussion- .—B_. permagna i s d i s t i n g u i s h e d by h a v i n g l a r g e , e l o n g a t e 
c a r a p a c e w i t h v e r y g e n t l e a n t e r o d o r s a l and p o s t e r o d o r s a l s l o p e s . 
O c c u r r e n c e . — R a r e t o common i n samples 1 , 3 , 4 , and 12 . 
U n i v . Utah M i c r o p a l e o . C o l l . No. 1720 
B a i r d i a p e n n a t a C o r y e l l and Sample 
P l a t e I , f i g u r e 28 
B a i r d i a a n g u l a t a C o r y e l l and Sample , 1932 , p . 2 6 2 , p i . 2 5 , f i g . 1 6 . 
B a i r d i a p e n n a t a C o r y e l l and Sample , 1 9 3 3 , p . 187 ; Cooper , 1946 , p . 4 9 , 
p i . 3 , f i g s . 1-4; p i . 4 , f i g s . 3 - 4 . 
D i a g n o s i s . — C a r a p a c e medium, e l o n g a t e , t h i c k ; d o r s a l m a r g i n 
b r o a d l y a r c h e d , v e n t r a l m a r g i n n e a r l y s t r a i g h t ; a n t e r i o r end b r o a d , 
r o u n d e d , p o s t e r o d o r s a l s l o p e g e n t l e , p o s t e r i o r beak p o i n t e d ; o v e r l a p 
na r row a round f r e e m a r g i n s ; s u r f a c e f i n e l y g r a n u l o s e . 
Measurements of f i g u r e d s p e c i m e n . — L e n g t h - 0 . 4 3 mm., w i d t h -
0 . 1 7 mm., h e i g h t - 0 .22 mm.. 
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O c c u r r e n c e . — R a r e t o common i n samples 2 , 3 , 6 , 7 , and 1 1 , and 
abundan t i n s amples 1 , 4 , and 1 2 . 
Un iv . Utah M i c r o p a l e o . C o l l . No. 1721 
B a i r d i a p o m p i l i o i d e s H a r l t o n 
P l a t e I , f i g u r e 29 
B a i r d i a p o m p i l i o i d e s H a r l t o n , 1928 , p . 1 4 0 , p i . 2 1 , f i g . 1 3 ; Coope r , 
1946 , p . 4 9 , p i . 3 , f i g s . 39 -43 ( f o r synonymy t o d a t e ) . 
D i a g n o s i s . — C a r a p a c e l a r g e , s u b f u s i f o r m ; g r e a t e s t h e i g h t and 
t h i c k n e s s c e n t r a l ; d o r s a l m a r g i n b r o a d l y a r c h e d , v e n t r a l m a r g i n 
s l i g h t l y i n c u r v e d ; a n t e r o d o r s a l and p o s t e r o d o r s a l s l o p e s s t e e p , c o n c a v e , 
p o s t e r i o r beak s h o r t , p o i n t e d , and u p t u r n e d ; o v e r l a p p r o m i n e n t a l o n g 
d o r s a l m a r g i n , a n t e r o d o r s a l p o r t i o n , and c e n t r a l p a r t of v e n t r a l 
m a r g i n , n a r r o w , u n i f o r m a long o t h e r p o i n t s ; s u r f a c e f i n e l y g r a n u l o s e . 
Measurements of f i g u r e d s p e c i m e n . — L e n g t h - 0 . 6 8 mm., w i d t h -
0 .22 mm., h e i g h t - 0 . 2 8 mm.. 
D i s c u s s i o n . — j B . p o m p i l i o i d e s i s d i s t i n g u i s h e d from B_. permagna by 
h a v i n g s u b f u s i f o r m c a r a p a c e , h i g h l y a r c h e d d o r s a l m a r g i n , s t e e p a n t e r o ­
d o r s a l and p o s t e r o d o r s a l s l o p e s , and n a r r o w , p o i n t e d , u p t u r n e d p o s t e r i o r 
b e a k . 
O c c u r r e n c e . — R a r e t o common i n samples 1 , 2 , 3 , 5 , 6 , and 8 , and 
abundan t i n sample 4 . 
Un iv . Utah M i c r o p a l e o . C o l l . No. 1722 
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Genus BAIRDIACYPRIS B r a d f i e l d , 1935 
B a i r d i a c y p r i s n e b r a s k e n s i s (Upson) 
P l a t e I , f i g u r e 31 
B a i r d i a n e b r a s k e n s i s ( U p s o n ) , 1 9 3 3 , p . 1 8 , p i . 1 , f i g s . 6 a , b [ f i d e , 
Cooper , 1946 , p . 5 4 ] . 
B a i r d i a c y p r i s n e b r a s k e n s i s ( U p s o n ) ; Coope r , 1 9 4 6 , p . 5 4 , p i . 4 , f i g s . 
2 8 , 29 ( f o r synonymy t o d a t e ) . 
D i a g n o s i s . — C a r a p a c e medium, e l o n g a t e , subob long i n l a t e r a l v iew 
d o r s a l m a r g i n b r o a d l y a r c h e d , v e n t r a l m a r g i n g e n t l y c o n c a v e ; a n t e r i o r 
end b r o a d , r o u n d e d , p o s t e r i o r end n a r r o w ; o v e r l a p c o n s p i c u o u s a l o n g 
d o r s a l m a r g i n and c e n t r a l p o r t i o n of v e n t r a l m a r g i n , u n d e f i n e d a round 
o t h e r p o i n t s . 
Measurements of f i g u r e d s p e c i m e n . — L e n g t h - 0 . 5 3 mm., w i d t h -
0 . 1 4 mm., h e i g h t - 0 . 2 2 mm.. 
Occurrence.—Common i n sample 1 . 
Un iv . Utah M i c r o p a l e o . C o l l . No. 1723 
Fami ly BAIRDIOCYPRIDIDAE 
Genus CORYELLITES K e l l e t t , 1936 
C o r y e l l i t e s c e n t r a l i s ( C o r y e l l and B i l l i n g s ) 
P l a t e I I , f i g u r e 33 
B y t h o c y p r i s c e n t r a l i s C o r y e l l and B i l l i n g s , 1932 , p . 174 , p i . 1 7 , f i g 
C o r y e l l i t e s c e n t r a l i s ( C o r y e l l and B i l l i n g s ) ; Coope r , 1946 , p . 5 6 , 
p i . 4 , f i g s . 4 5 , 46 ( f o r synonymy t o d a t e ) . 
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D i a g n o s i s . — C a r a p a c e e l o n g a t e , t h i c k ; d o r s a l m a r g i n b r o a d l y 
convex t o n e a r l y s t r a i g h t , v e n t r a l m a r g i n s l i g h t l y i n c u r v e d ; a n t e r i o r 
end b r o a d , r o u n d e d , p o s t e r i o r end l e s s r o u n d e d ; o v e r l a p p r o m i n e n t 
a l o n g v e n t r a l m a r g i n , n a r r o w , u n i f o r m a round o t h e r p o i n t s ; s u r f a c e 
smooth . 
Measurements of f i g u r e d s p e c i m e n . — L e n g t h - 0 . 3 8 mm., w i d t h -
0 .16 mm., h e i g h t - 0 . 2 0 mm.. 
Occurrence.—Common i n sample 4 . 
Un iv . Utah M i c r o p a l e o . C o l l . No. 1724 
Fami ly BYTHOCYTHERIDAE 
Genus MONOCERATINA R o t h , 1928 
M o n o c e r a t i n a v e n t r a l e Roth 
P l a t e I I , f i g u r e 34 
M o n o c e r a t i n a v e n t r a l e R o t h , 1928 , p . 1 6 , f i g s , l a , b , c . 
D i a g n o s i s . — C a r a p a c e s m a l l , t u m i d , t r i a n g u l a r i n d o r s a l v i e w ; 
h i n g e l i n e l o n g , s t r a i g h t , c h a n n e l e d ; v e n t r a l m a r g i n s l i g h t l y c o n v e x ; 
ends s u b e q u a l l y r o u n d e d ; p o s t e r o v e n t r a l p o r t i o n c a r r y i n g a c o n s p i c u o u s 
w i n g - l i k e p r o t u b e r e n c e e x t e n d i n g p o s t e r i o r l y ; s u r f a c e f i n e l y 
g r a n u l o s e . 
Measurements of f i g u r e d s p e c i m e n . — L e n g t h - 0 . 2 1 mm., w i d t h -
0 .12 mm., h e i g h t - 0 . 1 3 mm.. 
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D i s c u s s i o n . — M . v e n t r a l e i s d i s t i n g u i s h e d from o t h e r s p e c i e s of 
M o n o c e r a t i n a by h a v i n g t r i a n g u l a r d o r s a l v iew and p r o m i n e n t w i n g - l i k e 
p r o t u b e r a n c e s . 
O c c u r r e n c e . — R a r e i n samples 1 , 2 , 3 , 5 , 6 , and 1 2 , and common 
i n samples 4 and 1 1 . 
Un iv . Utah M i c r o p a l e o . C o l l . No. 1725 
Fami ly CAVELLINIDAE 
Genus CAVELLINA C o r y e l l , 1928 
C a v e l l i n a c a v e l l i n o i d e s ( B r a d f i e l d ) 
P l a t e I I , f i g u r e s 3 5 , 37 
C y t h e r e l l a c a v e l l i n o i d e s B r a d f i e l d , 1935 , p . 124 , p i . 1 1 , f i g s . 3 a , b . 
C a v e l l i n a c a v e l l i n o i d e s ( B r a d f i e l d ) ; Coope r , 1946 , p . 7 1 , p i . 7 , 
f i g s . 3 4 , 3 5 . 
D i a g n o s i s . — C a r a p a c e l a r g e , e l o n g a t e , s u b o v a t e i n l a t e r a l 
o u t l i n e ; d o r s a l m a r g i n b r o a d l y a r c h e d , v e n t r a l m a r g i n s l i g h t l y concave 
t o n e a r l y s t r a i g h t ; ends s u b e q u a l l y r o u n d e d , p o s t e r i o r s l o p e s t e e p ; 
o v e r l a p s t r o n g a long d o r s a l and v e n t r a l m a r g i n s , m o d e r a t e a round e n d s ; 
s u r f a c e smooth . 
Measurements of f i g u r e d s p e c i m e n s . — N o . 3 5 , l e n g t h - 0 . 4 3 mm., w i d t h -
0 . 1 4 mm., h e i g h t - 0 . 2 4 mm.; No. 3 7 , l e n g t h - 0 . 3 5 mm., w i d t h - 0 .06 mm., 
h e i g h t - 0 . 2 1 mm.. 
D i s c u s s i o n . — C . c a v e l l i n o i d e s i s d i s t i n g u i s h e d from C_. f o o t e i by 
h a v i n g e l o n g a t e , s u b o v a t e c a r a p a c e , p r o m i n e n t o v e r l a p a l o n g d o r s a l and 
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v e n t r a l m a r g i n s , and v e r y s t e e p p o s t e r o v e n t r a l t r u n c a t i o n . 
O c c u r r e n c e . — R a r e i n samples 1 , 2 , 1 1 , and 1 2 , common i n samples 
4 and 5 . 
Un iv . Utah M i c r o p a l e o . C o l l . No. 1726 
C a v e l l i n a f o o t e i ( C o r y e l l and Booth) 
P l a t e I I , f i g u r e 36 
C y t h e r e l l a f o o t e i C o r y e l l and B o o t h , 1 9 3 3 , p . 2 7 0 , p i . 4 , f i g . 1 1 . 
C a v e l l i n a f o o t e i ( C o r y e l l and B o o t h ) ; Coope r , 1 9 4 6 , p . 7 2 , p i . 9 , 
f i g s . 4 6 , 4 7 . 
D i a g n o s i s . — C a r a p a c e medium, t h i c k , o v a t e i n l a t e r a l v i e w ; d o r s a l 
m a r g i n s t r o n g l y a r c h e d , v e n t r a l m a r g i n s l i g h t l y convex ; ends s u b ­
e q u a l l y r o u n d e d ; o v e r l a p wide a l o n g c e n t r a l p a r t of d o r s a l and v e n t r a l 
m a r g i n s , n a r r o w a round e n d s ; s u r f a c e f i n e l y g r a n u l o s e . 
Measurements of f i g u r e d s p e c i m e n . — L e n g t h - 0 .26 mm., w i d t h -
0 . 1 2 mm., h e i g h t - 0 . 1 7 mm.. 
D i s c u s s i o n . — C J . f o o t e i i s d i s t i n g u i s h e d by h a v i n g o v a t e l a t e r a l 
o u t l i n e and f a i n t p o s t e r o v e n t r a l t r u n c a t i o n . 
Occurrence.—Common i n samples 3 , 4 , 5 , 6 , 7 , 8 , 1 1 , and 1 2 . 
Un iv . Utah M i c r o p a l e o . C o l l . No. 1727 
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Fami ly HEALDIIDAE 
Genus HEALDIA Roundy, 1926 
H e a l d i a e h l e r s i B r a d f i e l d 
P l a t e I I , f i g u r e 39 
H e a l d i a e h l e r s i B r a d f i e l d , 1 9 3 5 , p . 1 0 9 , p i . 9 , f i g s . 1 1 a , b ; Coope r , 
1946 , p . 8 2 , p i . 1 2 , f i g s 6 -8 ( f o r synonymy t o d a t e ) . 
D i a g n o s i s . — C a r a p a c e medium, t u m i d , s u b t r i a n g u l a r i n l a t e r a l 
o u t l i n e ; d o r s a l m a r g i n r o u n d l y a n g u l a r , v e n t r a l m a r g i n s t r a i g h t ; 
a n t e r i o r end b r o a d , r o u n d e d , p o s t e r i o r end t r u n c a t e ; o v e r l a p p r o m i n e n t 
a l o n g a n t e r o d o r s a l and v e n t r a l m a r g i n s , n a r r o w , u n i f o r m a round e n d s ; 
p o s t e r i o r r i d g e w e l l d e v e l o p e d , c a r r y i n g two s h o r t s p i n e s ; s u r f a c e 
smooth . 
Measurements of f i g u r e d s p e c i m e n . — L e n g t h - 0 . 2 4 mm., w i d t h -
0 . 1 2 mm., h e i g h t - 0 . 1 7 mm.. 
D i s c u s s i o n . — H . e h l e r s i i s d i s t i n g u i s h e d from H. c o l o n y i by h a v i n g 
t h e p o s t e r i o r s p i n e s j o i n e d by a t h i c k r i d g e . 
O c c u r r e n c e . — A b u n d a n t i n samples 1 , 2 , 3 , 4 , 8 , 1 1 , and 1 2 , and 
r a r e i n samples 6 and 7 . 
Un iv . Utah M i c r o p a l e o . C o l l . No. 1728 
H e a l d i a c o l o n y i C o r y e l l and Booth 
P l a t e I I , f i g u r e s 3 8 , 4 0 , 41 
H e a l d i a c o l o n y i C o r y e l l and B o o t h , 1 9 3 3 , p . 2 6 6 , p i . 4 , f i g s . 9 , 1 0 ; 
Cooper , 1946 , p . 8 1 , p i . 1 1 , f i g s . 43 -47 ( f o r synonymy t o d a t e ) . 
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D i a g n o s i s . — C a r a p a c e l a r g e , t h i c k , s u b t r i a n g u l a r i n l a t e r a l 
o u t l i n e ; d o r s a l m a r g i n s t r o n g l y a r c h e d , w i t h e q u a l s l o p e s , v e n t r a l 
m a r g i n s l i g h t l y c o n c a v e ; ends s u b e q u a l l y r o u n d e d , p o s t e r o d o r s a l a r e a 
f l a t t e n e d , s l i g h t l y c h a n n e l l e d ; s p i n e s l o n g , d i r e c t e d b a c k w a r d , w i t h 
no b r i d g e i n b e t w e e n , p o s t e r i o r s h o u l d e r r o u n d e d ; o v e r l a p wide a l o n g 
d o r s a l and v e n t r a l m a r g i n s , na r row a round a n t e r i o r e n d . 
Measurements of f i g u r e d s p e c i m e n s . — N o . 3 8 , l e n g t h - 0 . 2 6 mm., 
w i d t h - 0 . 0 8 mm., h e i g h t - 0 . 1 2 mm.; No. 4 0 , l e n g t h - 0 . 2 8 mm., w i d t h -
0 . 1 0 mm., h e i g h t - 0 . 1 8 mm.; No. 4 1 , l e n g t h - 0 . 2 7 mm., w i d t h - 0 . 0 9 mm., 
h e i g h t - 0 . 1 1 mm. . 
D i s c u s s i o n . — S p e c i m e n s No. 38 and No. 41 a r e s m a l l i n s t a r s of H. 
c o l o n y i . 
O c c u r r e n c e . — A b u n d a n t i n samples 1 , 2 , 3 , 4 , 8 , 1 1 , and 1 2 , and 
common i n samples 5 , 6 , and 7 . 
U n i v . Utah M i c r o p a l e o . C o l l . No. 1729 
H e a l d i a a f f . H. c o l o n y i C o r y e l l and Booth 
P l a t e I I , f i g u r e s 4 2 , 43 
D i s c u s s i o n . — T h i s s p e c i e s h a s t h e same g e n e r a l c h a r a c t e r i s t i c s 
a s
 H e a l d i a c o l o n y i , b u t d i f f e r s i n h a v i n g e l o n g a t e , o v a l shape w i t h a 
much lower d o r s a l m a r g i n . 
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Measurements of f i g u r e d s p e c i m e n s . — N o . 4 2 , l e n g t h - 0 .29 mm., 
w i d t h - 0 . 1 0 mm., h e i g h t - 0 .15 mm.; No. 4 3 , l e n g t h - 0 . 2 9 mm., w i d t h -
0 . 1 0 mm., h e i g h t - 0 . 1 6 mm.. 
Occurrence.—Common i n samples 1 , 4 , 6 , 7 , 8 , and 1 1 , and 
abundan t i n sample 1 2 . 
Un iv . Utah M i c r o p a l e o . C o l l . No. 1730 
Genus SEMINOLITES C o r y e l l , 1928 
S e m i n o l i t e s e l o n g a t u s C o r y e l l 
P l a t e I I , f i g u r e s 4 4 a , b 
S e m i n o l i t e s e l o n g a t u s C o r y e l l , 1 9 2 8 , p . 8 8 , p i . 1 1 , f i g . 2 ; Coope r , 
1946, p . 8 7 , p i . 1 3 , f i g s . 14-16 ( f o r synonymy t o d a t e ) . 
D i a g n o s i s . — C a r a p a c e e l o n g a t e ; d o r s a l m a r g i n b r o a d l y a r c h e d , 
g r e a t e s t h e i g h t s l i g h t l y a n t e r i o r , v e n t r a l m a r g i n s t r a i g h t ; a n t e r i o r 
end b r o a d , r o u n d e d , p o s t e r i o r end t r u n c a t e d ; o v e r l a p wide a l o n g v e n t r a l 
m a r g i n , n a r r o w , u n i f o r m a round o t h e r p o i n t s ( o v e r l a p u n d e f i n e d a round 
p o s t e r i o r e n d ) ; two r i d g e s b o r d e r i n g t e r m i n a l e n d s , w i t h s l i g h t l y 
d e p r e s s e d fu r rows on i n s i d e e d g e s ; s u r f a c e marked by round p i t s i n t h e 
p o s t e r i o r h a l f of e ach v a l v e . 
Measurements of f i g u r e d s p e c i m e n . — L e n g t h - 0 . 2 4 mm., w i d t h -
0 . 0 8 mm., h e i g h t - 0 . 1 2 mm.. 
D i scus s ion .—S_ . e l o n g a t u s i s d i s t i n g u i s h e d from S_. h e a l d o i d e s by 
hav ing low and n a r r o w c a r a p a c e w h i l e t h e l a t t e r h a s a s u b t r i a n g u l a r 
ca rapace w i t h a n t e r i o r end much b r o a d e r t h a n p o s t e r i o r and t h e p o s t e r i o r 
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O c c u r r e n c e , — R a r e i n samples 3 and 5 , abundan t i n sample 4 , and 
common i n samples 11 and 1 2 . 
j 
Univ . Utah M i c r o p a l e o . C o l l . No. 1731 
S e m i n o l i t e s a f f . S_. e l o n g a t u s C o r y e l l , 1928 
P l a t e I I , f i g u r e 45 
Measurements of f i g u r e d s p e c i m e n . — L e n g t h - 0 . 2 5 mm,, w i d t h -
0 .06 mm., h e i g h t - 0 . 1 7 mm., 
D i s c u s s i o n . — S . a f f . S_. e l o n g a t u s i s a s p e c i f i c v a r i a t i o n of S_. 
e l o n g a t u s C o r y e l l . _S. a f f . S_. e l o n g a t u s h a s t h e same g e n e r a l 
c h a r a c t e r i s t i c s as S c e l o n g a t u s b u t d i f f e r s i n h a v i n g a s u b t r i a n g u l a r 
shape and a h i g h l y a r c h e d d o r s a l m a r g i n . 
Occurrence.—Common i n sample 4 and 1 1 . 
Un iv . Utah M i c r o p a l e o . C o l l . No. 1732 
S e m i n o l i t e s h e a l d o i d e s B r a d f i e l d 
P l a t e I I , f i g u r e s 4 6 a , b 
S e m i n o l i t e s h e a l d o i d e s B r a d f i e l d , 1 9 3 5 , p . 1 1 7 , p i . 1 0 , f i g . 8 . 
D i a g n o s i s , — C a r a p a c e s m a l l , s u b t r i a n g u l a r i n l a t e r a l o u t l i n e ; d o r s a l 
m a r g i n h i g h l y a r c h e d , v e n t r a l m a r g i n s t r a i g h t , g r e a t e s t h e i g h t f o r w a r d ; 
a n t e r i o r end b r o a d , r o u n d e d , p o s t e r i o r end t r u n c a t e ; o v e r l a p u n d e f i n e d ; 
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two r i d g e s b o r d e r i n g t e r m i n a l e n d s , t h e p o s t e r i o r r i d g e b e a r i n g two 
s m a l l s p i n e s ; s u r f a c e marked by few rounded p i t s i n t h e p o s t e r i o r h a l f 
of e ach v a l v e <, 
Measurements of f i g u r e d s p e c i m e n . - - L e n g t h -0,23 mm., w i d t h -
0 . 1 1 mm., h e i g h t - 0 e l 3 mm.. 
O c c u r r e n c e . —Abundant i n sample 4 and r a r e i n sample 3 . 
Un iv . Utah M i c r o p a l e o . C o l l . No. 1733 
Genus WAYLANDELLA C o r y e l l and B i l l i n g s , 1932 
W a y ! a n d e l l a b y t h o c y p r o i d e a ( W a r t h i n ) 
P l a t e I I , f i g u r e 47 
H e a l d i a b y t h o c y p r o i d e a W a r t h i n , 1930 , p . 7 6 , p l „ 6 , f igSc 1 2 a , b . 
W a y l a n d e l l a b y t h o c y p r o l d e a ( W a r t h i n ) ; C o o p e r , 1946 , p 3 6 4 , p i . 7 , 
f i g s o 14-16 ( f o r synonymy t o d a t e ) . 
D i a g n o s i s - .—Carapace l a r g e , o v a t e i n l a t e r a l o u t l i n e ; d o r s a l 
marg in b r o a d l y c o n v e x , v e n t r a l m a r g i n s l i g h t l y convex t o n e a r l y 
s t r a i g h t ; ends e q u a l l y r o u n d e d ; o v e r l a p n a r r o w , u n i f o r m a round f r e e 
m a r g i n s ; p o s t e r o v e n t r a l p o r t i o n of each v a l v e c a r r y i n g a v e r y s m a l l s p i n e . 
Measurements of f i g u r e d s p e c i m e n . — L e n g t h - 0o78 mm., w i d t h -
0 . 1 8 mm., h e i g h t - 0 . 4 2 mm=. 
P i s c u s s i o n . — W a y 1 a n d e 1 1 a d i f f e r s from H e a l d i a i n h a v i n g more 
e l o n g a t e l a t e r a l o u t l i n e and l a c k i n g d o r s a l a n g u l a t i o n and p o s t e r i o r 
p o r t i o n of t h e v a l v e c a r r y i n g one o r two s p i n e s j o i n e d w i t h o r w i t h o u t 
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a b r i d g e . 
W. b y t h o c y p r o i d e a i s d i s t i n g u i s h e d by h a v i n g one s m a l l s p i n e 
l o c a t e d i n p o s t e r o v e n t r a l p o r t i o n of each v a l v e „ 
Occurrence.—•Common i n samples 2 , 6 , and 12 
Un iv . Utah M i c r o p a l e o . C o l l . No. 1734 
Phylum PROTOZOA 
C l a s s SARCODINA 
Order F0RAM1NIFERIDA 
S u p e r f a m i l y ENDOTHYRACEA 
F ami ly END0THYR1DAE 
Genus ENDOTYHRA P h i l l i p s , 1846 
E n d o t h y r a s y m m e t r i c a Z e l l e r 
P l a t e I I , f i g u r e 48 
E n d o t h y r a s y m m e t r i c a Z e l l e r , 1957 , p c 7 0 1 , p i . 7 5 , f i g s . 1 4 , 1 8 , 1 9 ; 
p i . 7 8 , f i g s . 8 , 9 ; p i . 8 0 , f i g . 6 . 
D i a g n o s i s . — T e s t f r e e , d i s c o i d a l , u m b i l i c a t e on b o t h s i d e s , 
i n v o l u t e ; chambers n u m e r o u s } s l i g h t l y s w o l l e n be tween s u t u r e s ; c o i l i n g 
p l a n i s p i r a l , r a t e of c o i l e x p a n s i o n medium; s e p t a m o d e r a t e l y long w i t h 
s l i g h t a n t e r i o r d i r e c t i o n ; p r o l o c u l u s s m a l l ; d i a m e t e r of f i g u r e d 
s p e c i m e n , 0 . 2 3 mm.. 
D i s c u s s i o n . — E _ . s y m m e t r i c a i s d i s t i n g u i s h e d by r e g u l a r and medium 
r a t e of e x p a n s i o n of s h e l l c o i l i n g . 
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Occurrence.—Gammon i n samples 1 , 2 , 3 , 4 , and 5 , r a r e i n sample 1 1 . 
Un iv . Utah M i c r o p a l e o . C o l l . No. 1735 
Genus ENDOTHYRANELLA Gal loway and H a r l t o n , 1927 
E n d o t h y r a n e l l a p o w e r s i ( H a r l t o n ) 
P l a t e I I , f i g u r e 49 
Ammobacul l tes p o w e r s ! H a r l t o n , 1927 , p . 2 1 , p i . 3 , f i g s . 3 a - e . 
E n d o t h y r a n e l l a p o w e r s ! ( H a r l t o n ) ; Gal loway and H a r l t o n , 1930 , p . 2 5 ; 
W a r t h i n , 1930 , p . 2 1 , p i , 1 , f i g s . 1 3 , 14 . 
D i a g n o s i s . — T e s t f r e e , e a r l y p o r t i o n c o i l e d , n e a r l y p l a n i s p i r a l , 
u m b i l i c a t e , s l i g h t l y i n v o l u t e , f i n a l l y u n c o i l i n g and becoming r e c t i ­
l i n e a r , a p e r t u r e t e r m i n a l . 
Occurrence.—Common i n sample 11= 
Un iv . Utah M i c r o p a l e o . C o l l , No. 1736 
Genus GRANULIFERELLA Z e l l e r , 1957 
G r a n u l l f e r e 1 1 a g r a n u l o s a Z e l l e r 
P l a t e I I , f i g u r e 51 
G r a n u l l f e r e l l a g r a n u l o s a Z e l l e r , 1957 , p . 6 9 5 , p i . 7 7 , f i g s . 1 , 7 , 8 , 
14 , 1 9 , 20 ; p i . 7 8 , f i g . 2 ; p i . 7 9 , f i g s . 3 , 4 , 5 , 2 0 , 2 1 , 2 2 ; 
p i . 8 1 , f i g s . 4 , 5 , 7 , 8 , 10 ; p i . 8 2 , f i g s . 6 , 7 . 
D i a g n o s i s . — T e s t s m a l l , s l i g h t l y a s y m m e t r i c a l , i n v o l u t e , u m b i l i c a t e 
on one s i d e ; chambers few, r e l a t i v e l y l a r g e , s l i g h t l y s w o l l e n be tween 
s u t u r e s , p r o l o c u l u s i n d i s t i n c t ; s e p t a l o n g , w i t h a n t e r i o r d i r e c t i o n ; 
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s e c o n d a r y d e p o s i t s a b s e n t ; c o i l i n g p l e c t o g y r o i d , v o l u t i o n s few; 
d i a m e t e r of f i g u r e d s p e c i m e n , 0 .19 mm.= 
D i s c u s s i o n . — G r a n u l i f e r e 1 1 a d i f f e r s from P l e c t o g y r a by i t s 
s i n g l e l a y e r e d w a l l , l a r g e r p r o p o r t i o n a l chamber s i z e , and s m a l l 
number of v o l u t i o n s . 
O c c u r r e n c e . — A b u n d a n t i n samples 1 - 4 , and 6 , common i n samples 
1 1 , and 1 2 , r a r e i n sample 8« 
Un iv . Utah M i c r o p a l e o . C o l l . No. 1737 
Genus PLECTOGYRA Z e l l e r , 1950 
P l e c t o g y r a sp= Z e l l e r 
P l a t e I I , f i g u r e 52 
P l e c t o g y r a s p . Z e l l e r , 1 9 5 3 , p i . 2 7 , f i g s . 1 8 , 1 9 , 2 1 . 
D i a g n o s i s . — T e s t d i s c o i d a l , i n v o l u t e , p l e c t o g y r a l c o i l i n g , 
u m b i l i c a t e on one s i d e o n l y ; chambers few, s l i g h t l y s w o l l e n be tween 
s u t u r e s , p r o l o c u l u s I n d i s t i n c t ; s e p t a long and show a n t e r i o r 
i n c l i n a t i o n s ; s e c o n d a r y d e p o s i t s n o t w e l l d e v e l o p e d ; d i a m e t e r of 
f i g u r e d s p e c i m e n , 0 . 1 8 mm. 
O c c u r r e n c e . — A b u n d a n t i n samples 1-6 , common i n samples 7 , 1 1 , 
and 1 2 , r a r e i n sample 8 . 
Un iv . Utah M i c r o p a l e o . C o l l . No. 1738 
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Fami ly BISERIAMMINIDAE 
Genus GLOBIVALVULINA S c h u b e r t , 1921 
G l o b l v a l v u l i n a b i s e r i a l i s Cushman and Wate r s 
P l a t e I I , f i g u r e 50 
G l o b l v a l v u l i n a b i s e r i a l i s Cushman and W a t e r s , 1 9 2 8 , p . 6 4 , p i . 8 , f i 
7 [ f i d e , Gal loway and R y n i k e r , 1930 , p . 1 6 1 ; Gal loway and Rynike 
1930 , p . 16 , p i . 2 , f i g s . 1 0 , 1 1 ; p i . 3 , f i g s . 2 a - c . 
Pi a g n o s i s . — T e s t h e m i s p h e r i c a l , d o r s a l s i d e s t r o n g l y convex , 
v e n t r a l s i d e f l a t t e n t o s l i g h t l y c o n c a v e ; t e s t s t a r t i n g w i t h a 
p r o l o c u l u s which d i v i d e d i n t o chambers b i s e r i a l l y a r r a n g e d , t w i c e as 
b r o a d as l o n g ; a p e r t u r e e l o n g a t e , on t h e i n n e r s i d e of t h e l a s t 
chamber ; s u r f a c e f i n e l y p u n c t a t e . 
Measurements of f i g u r e d s p e c i m e n . — L e n g t h - 0 . 2 3 mm., h e i g h t -
0 . 10 mm.. 
O c c u r r e n c e . — A b u n d a n t i n samples 1-4 , and 6 , r a r e t o common i n 
samples 5 , 7 , and 12 . 
Un iv . Utah M i c r o p a l e o . C o l l . No. 1739 
Family TETRATAXIPAE 
Genus POLYTAXIS Cushman and W a t e r s , 1928 
P o l y t a x i s l a h e e i Cushman and Wate r s 
P l a t e I I , f i g u r e 54 
P o l y t a x i s l a h e e i Cushman and W a t e r s , 1928 , p . 5 1 , p i . 7 , f i g . 7 
C f i d e , W a r t h i n , 1930 , p . 2 6 J ; W a r t h i n , 1930 , p„ 2 6 , p i . 1 , f i g s 
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D i a g n o s i s . — T e s t low c o n i c a l , e x t r e m e l y d e p r e s s e d i n s i d e v i e w , 
c o n s i s t i n g of p r o l o c u l u m and e l o n g a t e c r e s c e n t i c c h a m b e r s , a r r a n g e d i n 
s e v e r a l w h o r l s , becoming l a r g e r and i n c r e a s i n g i n numbers toward l a s t 
w h o r l ; v e n t r a l s i d e c o n c a v e ; a p e r t u r e on u m b i l i c a l s i d e . 
Measurements of f i g u r e d s p e c i m e n . — D i a m e t e r - 0 o 6 1 mm., h e i g h t -
0 .10 mm.. 
D i s c u s s i o n . — P . l a h e e i i s d i s t i n g u i s h e d by h a v i n g e x t r e m e l y 
d e p r e s s e d c o n i c a l t e s t . 
O c c u r r e n c e . — R a r e i n samples 2 , 6 , 7 , and 1 1 . 
Un iv . Utah M i c r o p a l e o . C o l l . No. 1740 
Genus TETRATAXIS E h r e n b e r g , 1843 
T e t r a t a x l s c o n i c a E h r e n b e r g 
P l a t e I I , f i g u r e 55 
T e t r a t a x i s c o n i c a E h r e n b e r g , 1 8 4 3 , p . 106 [ f i d e , H a r l t o n , 1927 , p . 2 2 3 ; 
H a r l t o n , 1927 , p . 2 2 , p i . 4 , f i g s . 5 a - d ( f o r synonymy t o d a t e ) . 
D i a g n o s i s . — ' T e s t c o n i c a l , round i n d o r s a l v i e w ; a p i c a l end s l i g h t l y 
r o u n d e d ; chambers n u m e r o u s , a r r a n g e d i n s p i r a l s , becoming l a r g e r and 
d e c r e a s e i n number toward t h e l a s t w h o r l ; b a s e c o n c a v e , w i t h a p e r t u r e 
open ing i n t h e f o u r - l o b e d u m b i l i c u s ; s u r f a c e smoo th . 
Measurements of f i g u r e d s p e c i m e n . — ' D i a m e t e r - 0 . 3 2 mm., h e i g h t -
0 .16 mm.. 
Occurrence.—Common i n samples 1 , 2 , 3 , 7 , 1 1 , and 1 2 , abundan t i n 
sis.-- t      vie ,
      in
   rge.       last
     i  side.
   ,--  . ro  -
 rom .
&sion.--  j     ext~ el
  test,
 -- ar  s p l      .
  I  
  
i   r
   
i     , R    ]
R I a            t ),
i  ,-- t i l,   l  l  slig l  
    .   i  r 
  r       i  t
    il   
t     ,-- t r ,  ro .  t -
 rom .
rr e.-- ro on  l        t  
58 
samples 5 and 6 , few I n sample 4 . 
Un iv . Utah M i c r o p a l e o . C o l l . No. 1741 
S u p e r f a m i l y FUSULINACEA 
Fami ly OZAWAINELLIDAE 
Genus MILLERELLA Thompson, 1942 
M i l l e r e l l a m a r b l e n s i s 
P l a t e I I , f i g u r e 53 
M i l l e r e l l a m a r b l e n s i s , 1964 , T r e a t i s e on i n v e r t e b r a t e p a l e o n t o l o g y , 
P a r t C, P r o t i s t a 2 C l ) , p . 3 9 6 , f i g . 3 9 8 , 4 a , b . 
D i a g n o s i s . — T e s t medium, d i s c o i d a l , i n v o l u t e t o p a r t l y e v o l u t e ; 
p e r i p h e r y r o u n d e d ; c o i l i n g p l a n i s p i r a l ; r a t e of e x p a n s i o n of t h e s h e l l 
i s u n i f o r m ; chambers numerous , n o t s w o l l e n be tween s u t u r e s , p r o l o c u l u s 
s m a l l ; s e p t a n u m e r o u s , t h i n , show p r o m i n e n t a n t e r i o r i n c l i n a t i o n s ; w a l l 
s l i g h t l y t h i c k ; d i a m e t e r of f i g u r e d s p e c i m e n , 0 . 1 8 mm.. 
Occurrence.—Common i n samples 3 , 5 , and 1 1 , abundan t i n s amples 
1 , 2 , 4 , and 12 . 
Un iv . Utah M i c r o p a l e o . C o l l . No. 1742 
Phylum ANNELIDA 
C l a s s CHAETOPODA 
Order PHANEROCEPHALA 
Genus SPIRORBIS Lamarck , 1801 
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S p i r o r b i s a n t h r a c o s i a W h i t f i e l d 
P l a t e I I , f i g u r e 56 
S p i r o r b i s a n t h r a c o s i a W h i t f i e l d , 1 8 8 1 , p . 128 [ f i d e , W a r t h i n , 1930 , 
p . 3 5 1 ; W a r t h i n , 1930 , p . 3 5 , p i . 2 , f i g s . 14a , b 0 
D i a g n o s i s , — S h e l l s m a l l t o l a r g e , s n a i l - l i k e t u b e , f a i r l y h i g h 
s p i r e d w i t h f l a t b a s e so t h a t a l l t h e w h o r l s can be s e e n on t h e v e n t r a l 
s i d e ; s u r f a c e marked w i t h c o n c e n t r i c s t r i a e and i r r e g u l a r n o d e s ; d i a m e t e r 
of f i g u r e d spec imen r a n g e s from 0 . 2 8 t o 0 .66 mm. and h e i g h t r a n g e s from 
0 .10 t o 0 . 4 4 mm. . 
Occurrence.—-Few i n samples 1-4 and 1 2 , common I n samples 6 and 7 . 
Un iv . Utah M i c r o p a l e o . C o l l . No. 1743 
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SUMMARY AND CONCLUSIONS 
F o r t y s p e c i e s of o s t r a c o d e s and 8 s p e c i e s of F o r a m i n i f e r a and one 
s p e c i e s of A n n e l i d a a r e f i g u r e d and d e s c r i b e d from t h e s h a l e b e d . 
The o s t r a c o d e a s s e m b l a g e e x h i b i t s c l o s e a f f i n i t y t o P e n n s y l v a n i a n 
o s t r a c o d e s of I l l i n o i s . A few s p e c i e s p r e v i o u s l y d e s c r i b e d from 
t h e C h e s t e r i a n s t r a t a of I l l i n o i s a r e a l s o p r e s e n t . 
The a s s e m b l a g e from t h e s h a l e u n i t i n t h e E>ly F o r m a t i o n s u g g e s t s 
a g e n e r a l P e n n s y l v a n i a n age and p o s s i b l y Middle P e n n s y l v a n i a n . 
The m i c r o f a u n a l a s s e m b l a g e s u g g e s t s a l i t t o r a l t o s h a l l o w m a r i n e 
e n v i r o n m e n t and was b e n t h o n i c . 
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F i g u r e 1 . A m p h i s s i t e s a f f . A. c e n t r o n o t u s ( U l r i c h and B a s s l e r ) . 
L e f t v a l v e , X 7 5 . 
F i g u r e 2 . A m p h i s s i t e s r u g o s u s G i r t y . 2 a , l e f t v a l v e ; 2 b , d o r s a l 
v i e w , X 7 7 . 
F i g u r e 3 . E c t o d e m i t e s plummeri Cooper . 3 a , l e f t v a l v e ; 3 b , 
d o r s a l v i e w , X 7 5 . 
F i g u r e 4 . G e i s i n a j o l l i f f i n a Coope r . L a t e r a l v i e w , X 7 8 . 
F i g u r e 5 . G l y p t o p l e u r a i r r e g u l a r i s D e l o . L e f t v a l v e , X 9 6 . 
F i g u r e 6 . H o l l i n e l l a d e n t a t a C o r y e l l . R i g h t v a l v e , X 1 1 5 . 
F i g u r e 7 . H o l l i n e l l a g r a n d i s Cooper . 7 a , l e f t v a l v e ; 7 b , d o r s a l 
v i e w , X 5 0 . 
F i g u r e 8 . H o l l i n e l l a o k l a h o m a e n s i s ( H a r l t o n ) . L e f t v a l v e , X 1 3 6 . 
F i g u r e 9 . H o l l i n e l l a c f . H. h a r l t o n i K e l l e t t . L e f t v a l v e , X 1 1 9 . 
F i g u r e 10 . K i r k b y a b i f r o n s C r o n e i s and Thurman. L e f t v a l v e , X 8 6 . 
F i g u r e 1 1 . K i r k b y a c a n y o n e n s i s H a r l t o n . 1 1 a , r i g h t v a l v e ; l i b , d o r s a l 
v i e w , X 5 4 . 
F i g u r e 1 2 . K i r k b y a p e r g r a n d i s K e l l e t t . R i g h t v a l v e , X 5 0 . 
F i g u r e 1 3 . E l l i p s e l l a c a l c a r ( H a r l t o n ) . M a l e : 1 3 a , l e f t v a l v e ; 
13b , d o r s a l v i e w , X 6 5 . F e m a l e : 1 3 c , d o r s a l v i e w . 
F i g u r e 14 . J o n e s i n a d u b i a B r a d f i e l d . L e f t v a l v e , X 1 1 8 . 
F i g u r e 1 5 . J o n e s i n a e l o n g a t a Cooper . L a t e r a l v i e w , X 100 . 
F i g u r e 1 6 . B e y r i c h i e l l a n . s p . 1 6 a , l e f t v a l v e ; 1 6 b , d o r s a l v i e w , 
X 9 2 . 
F i g u r e 1 7 . M i c r o p a r a p a r c h i t e s c o r n u t u s Coope r . 1 7 a , r i g h t v a l v e ; 
1 7 b , l e f t v a l v e ; 1 7 c , d o r s a l v i e w , X 9 6 . 
F i g u r e 1 8 . P a r a p a r c h i t e s i n o r n a t u s (McCoy). R i g h t v a l v e , X 5 2 . 
F i g u r e 1 9 . P a r a p a r c h i t e s f a b u l a Coope r . R i g h t v a l v e , X 1 7 8 . 
F i g u r e 2 0 . P r o p a r a p a r c h i t e s p a r a l l e l u s Coope r . L a t e r a l v i e w , X 1 1 2 . 
F i g u r e 2 1 . M o o r e i t e s p u n c t u s ( W i l s o n ) . L e f t v a l v e , X 1 4 1 . 
F i g u r e 2 2 . M o o r e i t e s p u n c t u s ( W i l s o n ) . R i g h t v a l v e , X 1 4 1 . 
F i g u r e 2 3 . B a i r d i a a f f . B. b i c o r n i s B r a d f i e l d . R i g h t v a l v e , X 3 9 . 
F i g u r e 2 4 . O r t h o b a i r d i a c e s t r i e n s i s ( U l r i c h ) . R i g h t v a l v e , X 3 8 . 
F i g u r e 2 5 . B a i r d i a c i t r i f o r m i s K n i g h t . R i g h t v a l v e , X 4 0 . 
F i g u r e 2 6 . R e c t o b a i r d i a d i s t r e s s a ( G e i s ) . R i g h t v a l v e , X 5 5 . 
F i g u r e 2 7 . B a i r d i a permagna G e i s . R i g h t v a l v e , X 4 1 . 
F i g u r e 2 8 . B a i r d i a p e n n a t a C o r y e l l and Sample . R i g h t v a l v e , X 5 5 . 
F i g u r e 2 9 . B a i r d i a p o m p i l i o i d e s H a r l t o n . R i g h t v a l v e , X 3 6 . 
F i g u r e 3 0 . O r t h o b a i r d i a c e s t r i e n s i s ( U l r i c h ) . R i g h t v a l v e , X 39 
F i g u r e 3 1 . B a i r d i a c y p r i s n e b r a s k e n s i s ( U p s o n ) . R i g h t v a l v e , X 4 7 . 
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PLATE I 
a f. . centronotus ( lrich and a sler)  
 . 
rugosus irty. a, left valve; 2b,  
ctode ites pl rnmeri ooper. a, l ft al e; , 
rsal i ,   
eisina j lliffina ooper. ateral i ,   
lyptopleura i laris el . eft al e,   
R lli ella tata ryell. i ht l ,   
R lli ella r is er. , ft l ; ,  
i ,   
R lli ella l aensis R l ). eft l ,   
R lli ll  f. R rlt i ellett. ft l ,   
i  i s r i   . eft l ,   
i  si  R . ll  t ly  l   
,  
 i  ll tt. t   
ll  r R   l  ft 
l   ,  .  l  l . 
  fi l . ft   . 
 ,t  . t l ,  . 
ri i ll  . . l , t l ; l , l i , 
 . 
i r r r it s r t s er. l7 , ri t l ; 
l7 , l t l ; l7 , r l i ,  . 
ara arc ites i r at s ( c oy). ight al e,  52. 
araparchites fabula ooper. ight valve,  178. 
r ara arc ites r ll l s ooper. ateral vie ,  112. 
 '( ils   .
 Q!l ~~  . .
air ia ff. . i r is r fi l . i t al e,  39. 
rt air ia ~estri si ( lric ). i t al e,  38. 
airdia citrifor is night. ight valve,  40. 
t ir i  istr ss  ( eis). i t l ,  55. 
ir i  er a a is. i t l ,  . 
air ia e ata r ell and a ple. i t al e,  55. 
ir i  ili i  R rlt . i t l ,  36. 
t i i  c t i i  ( lric ). i t l ,  39 
i i i  i  ( pso ). i t l ,  47. 








PLATE I I 
F i g u r e 3 2 . B a i r d i a permagna G e i s , R i g h t v a l v e , X 4 0 . 
F i g u r e 3 3 , C o r y e l l i t e s c e n t r a l i s ( C o r y e l l and B i l l i n g s ) . R i g h t 
v a l v e , X 6 3 , 
F i g u r e 34 . M o n o c e r a t i n a v e n t r a l e R o t h , 34a , r i g h t v a l v e ; 34b , 
d o r s a l v i ew , X 114 . 
F i g u r e 3 5 . C a v e l l i n a c a v e l l i n o i d e s ( B r a d f i e l d ) . L e f t v a l v e , X 6 0 . 
F i g u r e 3 6 . C a v e l l i n a f o o t e i ( C o r y e l l and B o o t h ) . L e f t v a l v e , X 9 2 . 
F i g u r e 37= Caye11 ina c a v e l l i n o i d e s ( B r a d f i e l d ) . L e f t v a l v e , X 6 8 . 
F i g u r e 3 8 . H e a l d i a c o l o n y i C o r y e l l and Boo th , R i g h t v a l v e of s m a l l 
i n s t a r , X 8 4 . 
F i g u r e 3 9 . H e a l d i a e h l e r s i B r a d f i e l d . 3 9 a , r i g h t v a l v e ; 3 9 b , d o r s a l 
v i ew, X 9 5 . 
F i g u r e 40 , H e a l d i a c o l o n y i C o r y e l l and B o o t h . R i g h t v a l v e of a d u l t 
fo rm, X 8 2 . 
F i g u r e 4 1 . H e a l d i a c o l o n y i C o r y e l l and B o o t h . R i g h t v a l v e of s m a l l 
i n s t a r , X 9 5 , 
F i g u r e 4 2 . H e a l d i a a f f . H, c o l o n y i C o r y e l l and Boo t h . R i g h t v a l v e , 
X 108 . 
F i g u r e 4 3 . H e a l d i a a f f . H. c o l o n v i C o r y e l l and Boo t h . R i g h t v a l v e , 
X 89 , 
F i g u r e 4 4 . S e m i n o l i t e s e l o n g a t u s C o r v e l l . 4 4 a , r i g h t v a l v e ; 4 4 b , 
d o r s a l v i e w , X 100, , 
F i g u r e 4 5 . S e m i n o l i t e s a f f . _S. e l o n g a t u s C o r y e l l . R i g h t v a l v e , X 100 . 
F i g u r e 4 6 . S e m i n o l i t e s h e a l d o i d e s B r a d f i e l d . 4 6 a , l e f t v a l v e ; 4 6 b , 
r i g h t v a l v e , X 100 . 
F i g u r e 4 7 . W a y l a n d e l l a b y t h o c y p r o i d e a ( W a r t h i n ) . R i g h t v a l v e , X 3 3 . 
F i g u r e 4 8 . E n d o t h y r a symmet r i ca Z e l l e r . S a g i t t a l s e c t i o n showing 
t h e p r o l o c u l u s and m o d e r a t e l y a n t e r i o r l y d i r e c t e d 
s e p t a , X 86 , 
F i g u r e 4 9 . E n d o t h y r a n e l l a p o w e r s i ( H a r l t o n ) . S i d e v i e w . 
F i g u r e 5 0 . G l o b i v a l v u l i n a b i s e r i a l i s Cushman and W a t e r s . D o r s a l 
v i e w , X 108 , 
F i g u r e 5 1 . G r a n u l i f e r e l l a g r a n u l o s a Z e l l e r . S a g i t t a l s e c t i o n 
showing manner of c o i l i n g and a t t i t u d e of s e p t a , X 1 1 5 . 
F i g u r e 5 2 . P l e c t o g y r a s p . Z e l l e r . S a g i t t a l s e c t i o n , X 100 , 
F i g u r e 5 3 , M i l l e r e l l a m a r b l e n s i s . S a g i t t a l s e c t i o n , X 122 . 
F i g u r e 5 4 . P o l y t a x i s l a h e e i Cushman and W a t e r s . D o r s a l v i e w , X 4 2 . 
F i g u r e 5 5 . T e t r a t a x i s c o n i c a E h r e n b e r g . D o r s a l v i e w , X 80 . 
F i g u r e 5 6 , S p i r o r b i s a n t h r a c o s i a W h i t f i e l d . D o r s a l v i e w , X 5 9 . 
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